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Garl.rsl Foam General Foam

Document Processing Center
0ffice of Toxic Substances, TS-790
U.S. Environmental Protection Agency
401 M Street, SW

Washington, DC 20460
Attn: CAIR Reporting Office

RD: tr

cc; D. Lichard
H. Stone
M. Fess ler

Valmont Industrial Park
$/est Hazleton, Pennsylvania 1 8201
t7t7'145S4931

L)

To.Bgoooo 
1qt

RE: Comprehensive Assessment Information Rule

Dear Sirs,

Enclosed is the CAIR Reporting Form for the General Foam facility,
West Hazleton, PA. This forn covers the listed Chemical toluene
diisocyanate (C.A.S. 26471-62-5) as a process substance. Also
enclosed with the form is a Material Safety Data Sheet for toluene
diisocyanate and a report entitled trFate of TDI and MDI in Air, Soil,
and Water'r from the Polyurethanes l4lorld Congress 1987.

If you have any questions, concerning the form, please do not hesitate
to contact me.

Sincerely,

{"ru/fu
Robert J. Dervin
Supervisor, Waste Management



t"#f-dTAi['.*S fd# trffi$

sEm

lrlhen completed, send tnis form to:

Document Processing Center
Office of Toxic Substances, TS-790
U. S. Environmental Protection Agency
4Ol M Street, SW

Washington, DC 20450
Attention: CAIR RePorting Office

T'NITED SIhTES ENIIIROITII{EIWAL PROTECTION AGMICY

Comprehensive Assessment Infornation Rule

REPORTING TORIII

Form Approved
OI,IB No. 2010-00I9
Approval Expires LZ-31-89

For Aqencv Use OnIv:

Date of Receipt:

Document
Cont ro I Nurnber :

Docket Ntrmber:
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sEcrroN 1 GENERI\L HANUFACTURER, rMP0RTER, AI.ID PRoCESSoR TNF0RI'|ATr0N

PART A GENEML REPORTING INFORT{ATION

1.01 thts Comprehensive Assessment

completed in response to the

(CAIR) Reporting Form has been

Notice of ..... Il-lal I;l;1 t;l;l
mo, day Year

Federal RegiFter

Name of categofy as listed in the rule .... o....

CAS No. of chgmical substance e r. r... r r... o....

Namg of chgmical substancg ... +. r. r...... '......

Information RuIe

qBI
LI ] r.

b.

If a Cheflical Abstracts Service Number (CAS No. ) is provided in the Federal

Register, list the CAS No, .....1........., +... I0 I 21 6lil;]f l-lel2l-t5l

If a chenrical substance CAS No, is not provided in the Fe4era1 Registqr, list
either(i)thechemica1name,(ii)themi*turename,or@tEetra<Ienameof
the chemical Substance as provided in the Federal Registef'

(i) Chemical name as listed in the rule ..,...

(ii) Name of mixture as listed in the rule ....

(1ii) Trade name as listed in the rule .........

NA

c. If a Chenlcil category ls provided ln the Federal ReSister, report the nane of
the cateEorv as listed ln the rule, the chEnlcal substance CAS No' you are

""oo.ifni oir rhich falls under the llsted cateSory' and the chemlcal name of the
sutstincE ydu are reportlng on whlch falls under the listed cateSory'

^,4
r-r-l:l-l-l:l-t-l-l- t-l

1.02 Identtfy your reporting status under CAIR by clreling the appropriate response(s).

CBI ltlanufacturgr ...........r.....--.r..

I-l Importer ......... +.... o l t, r.. r t r r.

PrOcgssof '... r' r.....'.. t.. t t' r

1

2

o
4

5

X/P manufacturer reporting for customer vho

X/P procE'ssor reporting for customer who is

is a proeessor .... ' '. r. - r....

a pfOCeSSOf .... r. r..'t' r ..'r ..tt ""'

l l Hark (X) this box if you attach a continuatlon sheet.



1,03

CBI

r-l

Does the substance you are
in the above-listed Federal

on have an 'x/ptt designation associated vith it
Notice?

question 1.04

question 1.05

repor t ing
Eegis ter

Go to

Go to

1 .04

CBI

t-l

fl . Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the qq4glgl Register Notice?
Circle the approPriate resPonse.

YgS . . a , . . . . . . . r r . . a . . . . . . a r . . . a a . . . . . . a . . e + . . a a . a . . . . . . a a a a I . . . . . . I . a t t a a . 1

o

t-] You have chosen to notify

Provide the trade name(s) ....

NO r a r . . . . . , . . a t t a o . . r t . . . . I a

b. Check the appropriate box belov:

t__l You have chosen to

t-] You have submitted
date of the rule in
repor t ing.

report for your customers

the trade nane(s) to EPA one
the FedFrgl Bggister Notice

day after the effective
under vhich you are

1.05

CBI

t-t

If you buy a trade name product and are reporting because you vere notified of your
reporting requirements by your trade name supplier, provide that trade name.

Lupranate T80
Tfade name .. .. . Mnndrrr TT)- \Iorennte T-Rn^ Rrrh-inef e TDT

Is the trade name product a mixture? Circ1e the appropriate resPonse.

YgS + . . l . . . . . . . . . . r . . a . . . r a a . . . . . o r r . r . . . a . . o . . . a a a a . . . . r r . t . . .

Certification The person vho is responsible for the completion of this form must
sign the certification statement belov:

"I hereby certlty that, to the Dest of my Knowl
entered on this form is complete and agdtirate."
'rI hereby certify that, to the best of knowledge belief , all inf ornrat ion

David P. Li-chard il-t3 -91

1.06

CBI

I-I

NAI'IE

- . Plant Tulanaqer
TITLE

(tn ) au-.- ..4o31
TELEPHONE NO.

l-l Hark (X) this box if you attach a continuation sheet.

DATE SIGNED



1.07 Exenptions From Reportlng -- If you have provlded EPA or another Federal agency
vlth the requlred lnformatlon on a CAIR Reporting Porm for the llsted substance

CBI vlthln the past 3 years, and thls lnfornatlon ls current, accurate, and complete
for the tine perlod specifled in the rule, then slgn the certlflcatlon belov. You

l_l ire required to complete section 1 of this CAIR form and provide any informatlon
nov required but not previously submitted. Provide a copy of any previous
subhlsslons along vith your Section 1 submlssion.

"I hereby certlfy that, to the best of my knovledge and belief, aII required
lnfornation which I have not included ln thls CAIR Reporting Form has been submltted
to EPA lrithin the past 3 years and is current, accurate, and complete for the tl e
period specified ln the rule.'r

SIGNATURE

TELEPHONE NO.

ffi

ffi
SUBHISSION

TITLE

1,08 CBI Cettiflcation -- If you have asserted any CBI clalms ln thls report you nust
certify that the folloving statenents truthfully and accurately apply to all of

. those confldentiality claims vhlch you have asserted.
CBI
: trHy company has taken measures to protect the confidentialtty of the lnformatlon,
I I and it rtlll continue to take these measures i the information is not, and has not

been, reasonably ascertalnable by other persons (other than governnent bodtes) by
uslng legitlnate means (other than dlscovery based on a shoving of speclal need ln
a judicial or quasi-Judiclal proceeding) vithout my company's consenti the
lnfornation ls not publicly available elsevhere; and dlsclosure of the informatlon
vould cause substantial harm to hy conpany, s conpetitive position.n

SIGNATURE DATE SIGNED

TITLE ffit'tnm. -

t__l Hark (X) this box if you attach a continuation sheet.



PART B CORPORATE DATA

1.09 Facility Identification P h^t-

cBr Nare IElIlIlfljlll-rl-ltrlj!11l-l-lII-l-l-l-l-l-l-l-t-l:l-l
l-l Address rZ15l-lrljllltrljljl-lLI&l =lrlt-l'lrl;l;llhl-ljlf,i;t-lSt ree t

r}IrErTrTr-rTr-ArJrJr-El-rr:d-*;rl-l-l-l-l-l-l*l:l-l-l
IIIII t-rlrtlttrtrl--trl.:-lgl5l
State ?Ip

Dun & Bradstreet Nunber ...tr1f,1-tJIJIJI-fII;t=tIl
EpA rD Nunber ..t 01 olfllljlJl_il5izl
Employer rD Nurber [llfl=1tr13-:A7lJ.D
Prinary Standard Industrlal Classif lcatlon (slc) co<le . {=l;l;l;l
other src code .. .. ....1i-lTl-l:l
other src code .. ......1[lal-t-l

1.10 coEpany Headquarters Identlflcation

cBr Nene lsl-El NITI-BIJIf,l-13:ol;l-][l-l-l-1. l-l-l-l-l-1-l-l-t-t-l
I-l Address Irl-ol-ol-lrdlrlrlj-lZh-l:l-l=lrrl;lII-lrlJI--al:;l-l-l-l-l

tllf I jl-a,l-xl-lrl=l-l-l-l-l-l-l-l-l-l-l-l-1-l-l-l-l-l-l
Ct tY

I-ulll Iitll--6l-sl:il--t-l-l-l-l
State Zip

Dun & Bradstreet l{unber ...1 llll-lflzlEl-lgl7l-Zl-Al
Enployer rD Nunber .......ltlEt3l;l=l_41_41_4lU

I I l{ark (X) this box if you attach a continuation sheet.



1. 11 Parent Company Identification

Name trlutx_l;]rlEIEt-lll-1:l_l-l-l-l-l:l -l l:l-l-
lll Address I+lEI-l;l;l;l-lJl=l=lJl-l:l-1-l-l-1-l:l-

Street

CBI r-r-r-l-l
t-l-t-l-t-l

t s I u I N lll v I A ITITI El-YI-l-I ltltt]
-cfiv- -r l-1-l-1-1-l

IEIaI I-cl-rl3lllll--l-l-l-l-lState Zip

Dun & Bradstreet Number ...lAl7l-l_6lf l_91-lllllJl__91

1.12 Technlcal contact

gE Name tLl.t-l-lElEl-l.l-ulll-Nl-ls-lg.Iqhs-lEI-l-l-l-l-l-l-l-l-l-l-l
I-I TTtle t'ITIRIE]TITI oITI_I-Io II-IE.I-I5-]E.ITIE.ITI-OITI]I--I-.ryIJI-I

Address ttl5l-lll-elJlll-Jl-il-lLI&l-l-l:l-l-l-l-l-l-l-l-l-l-l
Street

I E I E I -r I E I - I T I I I I I r. I -rl -tl --r-il -Id - I - I - I - I - I - I - I - I - I - I - I - I
Ci ty

,+l*l r_rr3r2r_!r;l;tr_tr_rlr;1

relephone Nunber . lal-Tl Tllnl 51 sI-IEITITITI

1.13 This reporting year is from . r............... r [al_1]
Ho.

tjljl to Ir_lZI tj_lj_lYear Ho. Year

[-l l.lark (X) this box if you attaeh a continuation sheet.



1. t4 Facili ty
provide

CBI Name of

l-l Hai I ing

seller tTIEI-l
Address IttI TI

11111 I-I-I-I
r-l-rlr

Acquired If you purchased this facility during the reporting year'
the folloving information about the sellerr

-l-1-l-1-1-l-l-l-l-1-l
- I 1 I 1_r_1_l_l_l_1_l_1_l_l_l_1_

Street

rtlll t_1 _r 1:r-l_1-!-r-r-1-1-l-l-1-l -l-l
Ci ty

r-1I
State

I - I - I - I - I- I -- t-- I
zip

Etjl-t-t-l-l-lEmployer ID Number . r...... r... .. r r r.. r r r.. . [Sl;,1_]_l_

;r;1 t-r-l r-r-IDate of SaIe.. .......1.,1 ^lI III I*uoT -D"v -Teai

contact rerson I lr I e1-]-l-l-l-l-l-l-l-t-l-l-l-l-l-l-l-l-l-l-l-l
relephone Number. I-l-l-l - I-l-l-l - t-l-l-l-l

1,15 Facility SoId -- If you sold thls facllity during the reporting year' provide the
folloving infornatlon about the buyer3

r_r-_l

I

I

CBI Name of

t-l Hailing

Buyer t+r l J,l _ l

Address Irtljl
-r-l-1-r-r-1-l-1-l-1-l_1-l-1-1 _
-l-l-t-1-l-t-t-t_l-1-l-1*.l**l-l-

Street

l_l_l--l_I
I_*t_1_l_1

r-r-r-t-l
r-r-1-rlr_t -- l-l-l-1-1

Zip

t-r-r-r-r-r-r-1-r-r-1-r-l-1 _lll-l 1-
Ci ty

t.t-I
State

Ernployer ID Nurnber . tN lA l-l-l-1-l-l-I
Date of Purchase .....1-l-l [-l-l [-l:lHo, Day Year

contact nerson [-F]-f t - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l - l

Telephone Number . t-l-l-l - I-l-l-l - I-l-l-l-l

t-] Hark (X) this box if you attach a continuation sheet.



t. 16

cqI

t-l

For each classification listed
vas manufactured, imported, or

Classi ficat ion

belov, state the quantity
processed at your facility

of the listed substance that
during the reporting year.

@

Hanufactured

ImpOfted r.. r r. r......... r.... r.. r............

Proeessed (include quantity repackaged) .... , ' r,.,..

0f that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year '.... +,.. r...

For on-site use or processing

For direct commercial distribution (including export)

In storage at the end of the reporting year .... '., I.,.

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting ye.ar ........

Processed as a reactant (chemical producer)

Processed as a formulation component (mixture producer)

Processed as an article component (article producer) , ., r. ..,,.

Repackaged (including export) ,...,... ,,...

In storage at the end of the reporting year .,. r.......

NA

NA

5, Rq6, n0o

NA

NA

NA

?') 1 , noo

NA

NA

5.8q6.000

T\T A

339,000

I\T A

t-l Hark (X) this box if you attach a continuation sheet.



PART C IDENTIFICATION OF HIXTURES

1.17 Hixture If
or a comPonent
chemical. (If
each component

C.BI

t-l

the listed substance on vhich you are
of a mixture, provide the following
the mixture conposition is variable,
ehemical for all formulations. )

required to report is a mixture
information for each component
report an average percentage of

Supplier
Name

Average 7"

Composi tion by lJeight
(specify precision,

e.g. , 45t t 0.57")

ToteI 1002

I_l Hark (X) this box if you attach a continuation sheet

10



2.O4 State the quantity of the
or processed during the 3

descending order.

CBI

t-l Year ending

listed substance that your facility manufactured, imported,
corporate fiscal years preceding the reporting year in

NA

Quan t i ty

Quan t i ty

Quant i ty

manufactured

imported

processed

rattaaaartaaaaaaatra+aaraaataa""r'1.{"t" tTt 2t 18 l7l
Ho. Year

NA kg

5,635 000

11 ltl ILl6l
Ho. Year

NA

NA kg

tl ltt t8. IEI
Ho. Year

NA

I\IA kg

kg

Quantity manufactured

Year ending

Year ending

kg

Quantity imported

Quantity processed

Quantity manufactured kg

kgQuantity imported

Quantity processed

2.05

CBI

t-t

Specify the manner in vhich you manufactured the listed substance. Circle all
appropriate process types.

Continuous process ..II4

Semicontinuous process

aatraaaaatataa'aaa"
1

2

Batch process

t-l Hark (X) this box if you attach a continuation sheet.

1Z



2.06
CBI

r-1

Specify the manner
appropriate process

in vhich
types.

you processed the listed substance' Circle aII

Continuous process

Semicontinuous process

Batch process

State your faciltty's name-plate capacity for manufacturlng or processtng the listed
substance. (If you are a batch nanufacturer or batch Processor' do not ansver thls
ques t ion. )

Hanufacturing eapaci ty

Processing capacity rTr. kg/Yr

1

o
3

2.O7

CBI

I-I

2.08 If you intend
manufac tured ,
yearr €stimate

CBI. volume.

I-1

to increase or decrease the quantity of the listed substance
importedr or processed at any time after your current corporate fiscal
the increase or decrease based upon the reporting year's production

Hanufacturing Importing
Quantity (kg) Quantity (kg)

NA NA

Process ing
ouant i ty (kg)

Amount of increase

Amount of decrease

NA

I\T A T{A \TA

t-] Hark (X) this box if you attach a continuation sheet.

13



2.09 For the three Largest volume nanufacturing or proeesslng Process types lnvolvlng-the-
listed subs tance, -specl fy the nunber of diys you nanufactured or processed the listed
substance durtng'thl reporting year. AIso specify the average number of hours per
day each procesl type tls opeiated. (If only one or tlro operatlons are lnvolvedt
Ilst those, )

CBI

t-l

Process Type #1 (The process
quant i ty of

Hanufactured

Proeessed

Process Type *2 (The process
quant i ty of

Hanufactured

Processed

Process Type {*3 (The process
quantity of

Hanufactured

type involving the largest
the listed substance. )

type involving the 2nd largest
the listed substance. )

type involving the 3rd largest
the listed substance. )

Average
Days/Year Hours/DaY

NA NA

250

NA ,NA ..

-. NA NA

NA NA

NA NAProcessed

#0 State the maximum daily inventory
substance that tras stored on-site

C-BI chemical.

t-l

and average monthlY
during the reporting

inventory of
year in the

the listed
form of a bulk

Haximum daily inventory

Average monthly inventory

kg

kg

l:l Hark (X) this box if you attach a continuation sheet.

L4



2.11 Related Product Types -- List any byproducts, coproducts, or impurities present vlth
the Listed substance in concentratlons greater than 0.1 percent as it is nanufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
neans the source from vhich the byproducts, coproducts, or lmpurities are made or

CBI introduced into the product (e.g., carryover fron rav naterlal' reaction product'
e tc. ).

t_l

Chemical Name

Source of By-
Byproduct, Concentration products, Co-
Coproduc t (1(') ( speci fy t produc ts, or
or Impuri ty' fl precis ion ) .Impuri t igs..

'U=" the folloving codes

B = Byproduct
C = Coproduct
I = Impurity

to designate byproduct, coproduct, or impurity:

I-] Hark (X) this box if you attach a continuation sheet.

L5



2.12

CBI

Existing Product Types -- List aII exlsting product types vhich you manufactured,
lmported, or proceiied using the Iisted substanee during the reporting year. List
thi quantlty if listed substance you use for each Product type as a percentage of the
totai volumi of listed substance used during the reporting year. Also llst the
quantity of listed substance used caPtively on-site as a Percentage of the value
ilsted irnder column b.' and the types of end-users for each product type' (Refer to

l-l the instructions for further explanation and an example. )

d.

Type of End-Usersz

lnn 100

B'

Product Typesl

b.
Z of Quantity
Hanufactured,
Imported, or
Processed

c.

Y" of 0uan t i ty
Used Captively

0n-Si te

tU=" the folloving codes to designate product

A = Solvent L
B = Synthetic reactant H

C = Catalyst/Initiator/Accelerator/ N

Sensitizer 0
D = Inhibi tor/StabiLizer lScavenger/

Antioxidant P

Analytical reagent Q

Chela t or/Coagulan t / Seques t ran t R

Cleanser/Detergent/Degreaser S

Lubricant/Friction modifier/Antivear T

agent u
Surfactant/Emulsifier V

Flame retardant I,l

Coating/Binder/Adhesive and additives X

types:

= Moldab1e/Castable/Rubber and additives
= Plasticizer
= Dye/Pigment/Colorant/Ink and additives
= Photographic/Reprographic chemical

and additives
= Eleetrodeposi tion/Plating chemicals
= FueI and fuel additives
= Explosive chemicals and additives
= Fragrance/Flavor ehemicals
= Pollution control chemicals
= Functional fluids and additives
= Hetal alloy and additives
= Rheological modifier
= Other (specify)

E=
F=
G=
H=

I=
J=
K=

'Ur* the follouing codes

I = Industrial
CH = Comrnercial

to designate the type of end-users;

CS = Consumer
H = Other (specify)

Hark (X) this box if you attach a continuation sheet.tI
16



2.13 Expected Product Types -- Identify all product types vhich you expect to nanufacture,
inport, or process using the listed substance at any time after your current
corporate fiscal year. Por each use, specify the quantity you expect to manufacture,
inport, or process for each use as a percentage of the total volurne of listed
substance used during the reporting year. Also list the quantity of listed substance

CBI used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructlons for further

I_l explanation and an example. )

Product Typesl

b.

"l of Quant i ty
Manufac tured ,
Imported, or
Processed

7" of Quant i ty
Used Captively

0n-Si te Type of End-Users

d.a.

lno 100

'U." the folloving codes to designate product

A = Solvent L
B = Synthetic reactant M

C = Catalyst/Initiator/Accelerator/ N

Sensi tizer 0
D = Inhibi tor/StabiLizer /Scavenger/

Antioxidant P

Analytical reagent 0
Chela tor/Coagulan t / Seques t ran t R

Cleanser/Detergent/Degreaser S

Lubricant/Friction modifier/Antivear T
agent U

Surfactant/Emulsifier V
Flame retardant I{
Coating/Binder/Adhesive and additives X

types:

= Holdable/Castab1e/Rubber and additives
= Plasticizer

Dye/Pigment/Colorant/fnk and additives
Pho tographi c/Reprographi c chemi cal
and additives
Elec t rodeposi t ion/Plat ing chemicals
Fuel and fuel additives
Explosive chemicals and additives
Fragrance/FIavor chemicals
Pollution control chemicals
Functional fluids and additives
Hetal alloy and additives
Rheological modifier
0ther (specify)

Ei
LJ

F=
G=
H=

I=
J=
K=

'U=u the folloving codes to designate the type of end-users:

I = Industrial
CH = Commercial

CS = Consumer
H = Other (specify)

l_l Mark (X) this box if you attach a continuation sheet.

L7



2.L4 Final Product Complete the following
CBI manufactured, imported, or processed at

substanee other than as an impurity.
l_l

E[.

Product Typel .....

NA

table for each type of final product
your facility that contains the listed

b.

Final Product's
Physical Form2-

C'
Average Y,

Composition of
Listed Substanee
in Final Product

d.

Type of
End-Users

tU"" the folloving codes to designate product

A = Solvent L
B = Synthetic reactant H

C = Catalyst/Initiator/Aceelerator/ N

Sensitizer 0
D = Inhibi tor/ Stabilizer/Scavenger/

Antioxidant P

Analytical reagent 0
Chelator/Coagulan t / Seques t ran t R

Cleanser/Detergent/Degreaser S

Lubricant/Friction modifier/Antivear T
agent U

Surfactant/Emulsifier V

F1ame retardant I{
Coating/Binder/Adhesive and additives X

'Ur* the folloving codes to designate

types:

= Holdable/Castable/Rubber and additives
= Plasticizer

Dye/Pigment/Colorant/Ink and addi tives
Photographic/Reprographic chemical
and additives
Electrodeposi t ion/PIat ing chemicals
Fuel and fuel additives
Explosive ehemicals and additives
Fragrance/Flavor chemicals
Pollution control chemicals
Functional fluids and additives
HetaI aIloy and additives
Rheological modifier
Other (specify)

Eru
F=
G=
H=

I=
J=
K=

A=Gas
B = Liquid
C = Aqueous solution
D - Paste
E = Slurry
Fl = Povder

'Ur* the folloving codes to
Indus trial
Commercial

the final product's physical form:

Crystalline solid
Granules
Other solid
Gel
Other (specify)

designate the type of end-users:

CS = Consumer
H = Other (specify)

F2=
F3=
F4=
G=
H=

I=
CH=

t-] Hark (X) this box if you attach a continuation sheet.

18



2.15 Clrcle all appllcable uodes of transportatlon used to deliver bulk thlpments of the
cBI llsted substance to off-slte customers.

t-l Truck .

Railcar

Barge, Vessel

Plpeline

Plane .

0ther (specify) NA

1

2

3

4

5

5

2..L6 Customer Use Estimate the
or prepared by your customers

CBI of end use listed (i-iv).

t-l
Category of End Use

i. Industrial Products

rv.

quantity of the listed substance used by
during the reporting year for use under

your customers
each category

L1.

Chgmical or mixture .... ....... +.. r... +.... r.... r

Article r . . . r . . r. . r . . . . . r . l . . I r . . t I I .

Commercial Products

Chgmical or mixturg . r. t.............. i. r. '... r. i

Af tiClg + . . . . . . o. e r . . . . r . . r + . r r . . . r . ' . . . . . . . . . . . . ' . . .

iii. Consumer Products

NA kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kglyr

I\1 A

NA

NA

Chgmical or nixture .. r.. e........ . . r r.. r r.... .. r .. r r

Articlg + . . . r . r . . e r r r . . . . e . . . . . . . . . . I . . . I . + . . . . . t

0ther

Distribution (exeluding export) ..,.. +.. r. r.. '...... +

EXpoft ...... .'........t....+t..+ .r+r

Quantity of substance consumed as reaetant ,... r r

Unknovn customer uses .. r r r +... '.. r r ........ '. r..

NA

NA

NA

NA

NA

NA

l-l Hark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAII HATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased
for each major source of supply

CBI The average price is the market
subs tance .

t-l
Sq-y.rce of $upp1y

and the average price paid for the listed substance
listed. Product trades are treated as purchases.
value of the product that vas traded for the listed

Quantity Average Price
(kg) ($/ks)

NA NAThe listed substance rras manufactured on-site.

The listed substance was transferred from a
different company site.

The listed substance vas purchased directly from
a manufacturer or importer.

The listed substance rras purchased from a
distributor or repackager.

The listed substance was purchased from a mixture
producer.

-N.A _

9L4 000

NA

NA

$2.00

tvA

NA

3.02
gBT

t-I

Clrcle all appllcable arodes of transportatlon used to dellver the llsted substance to
your faclll ty.

f,lartra ll'crccalggla5Lt YTJJSI o a a a a a a a a a a a a a a a a a a a t a .. t a a a + a a a a a a a a l a a a a a a a l. a a a a a a a t a a l a t a a a a a a a a

Pipeline ....... +.. r... +... + r. +... +.... r +.. r. ....... .. ... ..... . +... o r... r.

Plang..o...a............r...r...r+r........rr...............r......r...+r..r.

0thgr (spgcify) ............ r r... r.. r................ +....

4

5

6

I I Hark (X) this box if you attach a continuation sheet.
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3.03 a. Circte alt appllcable containers used to transport the llsted substance to your
CBI facl Il ty.

t-l

b. If the listed substanee is transported ln pressurlzed tank cyllnders' tank rail
cars, or tank trucksr state the Pressure of the tanks.

Tank cytinders . NA rdmHg

Tank rail cars . zro-zrnn nnHE

Tank trucks 760-7500 mmllg

l-l Hark (X) this box if you attach a continuation sheet.

1

2

3

@
5

@
7

I
9

10
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PART B RAI{ MATERIAL IN THE FORH OF A MIXTURE

3.04 If you obtain the llsted substance in the form of a mixture, Iist the trade nane(s)
of the mlxture, the name of its supplier(s) or manufac turer( s ) , an estlmete of the

CBI average percent conposition by velght of the listed substance in the mixturer and the
anount of mixture processed during the reporting year.

t_l
Average

"t Composition
by l{eight

(specify t Z precision)
Supplier or
Manufacturer

Amount
Processed
(ke/yr)

Mark (X) this box if you attach a continuation sheet.t_l
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PART C RAIT HATERIAL VOLUHE

3.05 State the quantity of the listed substance used as
CBI reporting year in the form of a class I chemical,

the percent composition, by veight, of the listed
t-I

a rav material during the
class II chemical, or polymer, and
subs tance.

"A Composition by
IJeight of Listed Sub-

stance in Rav Haterial
(specify t Z precilrion.)

99.9"/"

NA

NA

Class I chemieal

Class II chemical

Polymer

Quantity Used
(ks{yr)

5,896,000 _.

NA

NA

I_l Hark (X) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to
4 that are inappropriate to mixtures by stating "NA mixture. "

For questions 4.OG-4.15, if you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
facsimile in lieu of ansvering those questions vhich it addresses.

questions in Section

Iabe1, HSDSr or other
or reasonable

PART A PHYSICAL/CIIEHICAL DATA SUHHARY

4.Ol Spectfy the percent purity for the three ma5ot1 technical grade(s) of the listed
substance as it is manufactured, imported, or processed. l{easure the purlty of the

CBI substance ln the flnal product forrn for manufacturlng actlvitles' at the tlne you

_ inport the substance, or at the point you begin to process the substance'
tI

Manufac ture

Technical grade #t

Technical grade #2

Technical grade *3

NA Z puritY

NA U puritY

NA "A puri ty

Impor t

NA U puri ty

r\r^ Y" Puri tY

-

NA Y. puri ty

Process

qo-g Z PuritY

-_+I+Z puri ty

NA t purity

1H"3o, = Greatest quantity of tisted substance manufactured, imported or processed.

GD Submit your most recently updated Material safety Data sheet ( SDs) for the llstedv substanle, and for every foimulation containing ihe listed substance. If you possess
an HSDS that you developed and an HSDS developed by a different source' submit your
version. Indicate vhether at least one MSDS has been submitted by circling the
appropriate response.

NO . r r a a a . . . . . . . l . . r r r + . . r . . r . r + . . a . . . l . r . . . t I a a a t . I . . . . . .

fndicate vhether the HSDS vas developed by your company or by a different souree.

YOUf Company r................... ..rr.1...... .tr...e. .....

AnOthgr SOUTCe .... ..rr rrio r.rr.... .r..r...r......

1

o

l-] Hark (X) this box if you attach a continuation sheet.
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Submit a copy or reasonable facsimile of any hazard information (other than an I{SDS)

that is provtded to your custoners/users regarding the llsted substance or any
formutation containing the llsted substance. Indicate vhether this information has
been subnitted by clrcllng the apPropriate response.

Phygical State -_,.

For each activity that uses the listed substance, circle all the applicable nunber(s)
corresponding to each physical state of the listed substance during the activlty
listed. fhysical states for importing and processing activities are determined at
the time you inport or begln to process the listed substance. Physical states for
manufacturlng, itorage, disposal and transPort activities are determined using the
final state of the product.

Solid Slurry Liquid

3

3

6
o

3

3

1

@

CBI

rll

Activity

Hanufacture

fmpor t

Process

Store

Dispose

Transport

Gas Gas

t-l Hark (X) this box if you attach a continuation sheet.
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6l-N"r,r"1e Size -- If the llsted substance exlsts in particulate forrn durlng any of the
\-/folloving actlvltles, lndicate for each appllcable physical state the slze and the

percentage dlstrlbutlon of the listed substance by activity. Do not lnclude
partlcles >10 mlcrons in dianeter. ]leasure the physical state and partlcle slzes for
lmportlng and processlng actlvitles at the time you import or begin to process the

CBI llsted substance. l,leasure the physical state and partiele slzes for nanufacturlng
_ storage, disposal and transport activities using the final state of the product.
II

Physical
State

Dust

Powder

Fiber

Aerosol

<1 micron

1 to <5 microns

5 to <10 microns

Manufacture

NA

NA

NA

Process Store

NA NA

.NA NA

NA NA

Ipport

NA

NA

NA

Dispose Transport

NA .... , NA

NA NA

NA NA

<t

lto<5
5 to <10

mlcron

mlcrons

ml crons

NA NA

NA Nt.

NA NL

}IA

NA NA

NA NA

NA NA

NA NA. .

NA NA.-.. -

<1

1to<5

5 to <10

mlcron

mlcrons

mlcrons

NA-_

NA

NA NA

NA NA

NA NA

NA NA- ,. NA

NA..

NA

,NA NA

NA .NA

<1 micron

1 to <5 microns

5 to <10 microns

NA NA NA NA NA

NA

-NA NA NA NA

NA- NA

ITIA , NA.

t-l l,lark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONHENTAL FATE

PART A RATE CONSTANTS AND TRANSFORHATION PRODUCTS

5.01 Indicate the rate constants for the folloving transformation processes.

a. Photolysis:

Absorption spectrum coefficient (peak) ..,. UK (1/H cm) at

Rgaction quantum yieId, d o........ r.......

Direct photolysis rate constant, kn, Et .rl UK l/hr

0xidation constants at 25oC:

For '0, (singlet oxygen), k^..

For R0, (peroxy radical), kox .. .,.,,..

Five-day biochemical oxygen demand, BODS

Biotransformation rate constant :

For bacterial transformation in water, ko. . .

Specify culture r + r.. r.. ,.,. .......

Hydrolysis rate constants:

For base-promoted process, k, .1... r. r... r.

For acid-promoted process, ko ....

For neutral process, k,

Chemical reduction rate (specify conditions)

at

lat i tude

b.

IIK l/H hr

LlH hr

ng/ L

1/hr

1/H hr

\/H hr

1/hr

IIK

tfi{C.

d.

IIK

IIK

€.

UK

UK

f. UK

g. Other (such as spontaneous degradation)

t l Hark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFF'ICIENTS

5.02 a. Specify the half-ltfe of the listed substance In the following media.

Hedia

Groundvater

Atmosphere

Surface vater

Soi I

Half-life (specify u+i!s)

Sol idi fieq nrl c+nLaet : ferms nen-Eertie,pelyure*

? holrrs ---- -,

Snlidifi** on eonfnct: fnrrn.q nnn-fnxin pn1yurea

-, .Solidifies on ennferf : fn-rmq non-tnv{e pnlyurea

Name
Hal f-I i fe

( speci fy-. u+i ts ) Hedia

1n

IN

1n

1n

b. rdentify the risted substance's kfi"l,fi.,?5ffi8h;#.ii"tltfr'f"tir"&" that have a half-
llfe greater than 24 hours.

CAS No.

TTI(

5.03 Specify the octanol-vater

Hethod of calculation or

partition coefficient, Ko,

determination .,... r..

UK at 25oC

5.04 Specify the soil-vater partition coefficient, Ko .......

Soil type

UK at 25oC

5.05 Specify the
coefficient,

organic carbon-vater partition
K UK at 25oC

OC

5.06 Specify the Henry's Lav Constant, H .1.. . r r ... r. o.. atm*m3 /mole

t-l Hark (X) this box if you attach a continuation sheet.
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5.07 List the bloconcentration
tt vas determlned, and the

Bioconcentration Factor

of the listed substance, the
used ln deriving the BCF.

S.pecies

specles for vhlch

TestI

factor (BCF)
type of test

tU"" the folloving codes to designate the type of test:

F = Flovthrough
S = Static

l-l Hark (X) this box if you attach a continuation sheet.
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-5{€+
CBI

r-l

For each market listed belov,
the listed substance sold or

state the quantity sold and the total sales value of
transferred in bulk during the reporting year.

6.05

C.BI

t-l

Harket
Quantity Sold or Total Sales

Transferred (kg/yr) Value ($/yr)

Retail sales

Di s t ri bu t ion l{holesalers

Distribution Retailers

Intra-company transfer

Repackagers

Hixture producers

Article producers

Other chemical manufacturers
or processors

Exporters

Other (specify)

Substitutes -- List aII knorm commercially feaslble substitutes that you knov exlst
for the listed substance and state the cost of each substitute. A connerclally
feaslble substltute ls one vhlch is econornically and teehnologlcally feaslble to use
ln your current operatlon, and vhlch results in a flnal product with comparable
perfornance in its end uses,

Subs t i tute Cost ($/-ks)

UK

Hark (X) this box if you attach a continuation sheet.I_I
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7.Ot PROGEtgoR
Proorrr Tfprr Flrrlblr
lntrrmrdlrtrrr Honr

Slrbrtook Pollurrthrnr Form llrnulrcturlng proorrr

Tin calalyrt 7C
Amine cat. 7D
Silicons Sur. 7E
Water 7F
Additives 7LL

Poly
Bulk
fank
7.1

A(ruAr- L

I
a
a
I
a

aa

.7M
t
I
a
ar Iaalltattrataaa

Foam storage
Foam converting
Foam shipping

7.3r

foam to Bailer



7.Ot EHlttloHt
Prootrr Typrt Flrrlblr Slrbrtook Poluurrthrnr Form llrnulroturlng ploorrr
lnlrrmrdlrtmr Honr

Polyol 78
Tin catalyst 7C
Amine cat. 7D
Silicone Sur. 7E
Water 7F
Additives 7LL
Blowing

Agent 7MM

Poly
Bulk
Tank
t.1

7J

(eerueu LocAfr orrt

TDI EMISSIONS

7.6 TDI Bulk Tank Vent
7.8 Process Tank Vent
7.3,7.12 TDI Pump Seals
7.20 Reaction Zone Vent FanS
7.23 Conveyor System Vent Fans
7.24 Heat Bank Vent Fan

aaartttaaalata

a
a
a
f
a

aa

rIM
a
I
I
aa

7.27
7.30
7.33

Cut Off Saw Vent Fan
Curing Area Vent Fans
TDI Filter

Foam storage
Foam converling
Foam shipping

7.31



7,O4 Describe the typical equipment types for each unit
process block flov diagram(s). If a process block
than one process type, Photocopy this question and
process type.

CBI

t:l Process type '.,.

operation identified in Your
flov diagram is provided for more
complete it separately for each

F1exible Polvurethane Foam, Manrr. Process

Uni t
Operat ion

ID
Number

7.L

7.2

-..,, 7. 3

7.4

7..(\

7.8

7.9

z. 10

7.11

7.L2

Typical
Equipment

Type

BuIk Storase Tanks
TDI
Bul-k Stora.gq Tanks
Self-Encapsulated
Gqar Prrmps -

-Gear PUmPS -.
Storage Tank Vents
TDI
Process Tank Vents

TDI Process Tanks

Chemical Process Tanks

Gear Pumps

Gear.,Prrmps

0perat ing
Temperature
Rqnge (oC)

A+.hient

,)6 oC

Ambient

Amhi ent

Ambient

Ambient

4rO^l,o 1.,

430C

43 0C.

261-

Operat ing
Pressure

Range
( mm Hg.) 

.

Atmo spherlc

Stuospheric

Atmospheric

76O-16 "0mmHg

750-18I00mml1g

760-93 1O0mmHg

Q+aa1#

Steel

Sf eel

Steel

Steel

Atmosph^eric

Vessel
Composi t ion

Stce'l

Steel

760-20l0rnmllg Steel

760-5700mmHg Stee,l-

760-2600-mmHg Steql

I X'l Hark (X) this box if you attach a eontinuation sheet.
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(..' (

7.04 Describe the typical equlpnent types for each unlt operatlon ldentlfled ln-your
process block iior dtadrai(s). ii a process block flov dlagram ls provlded for more

ihan on" procesa type, photocopy this questlon and complete it seParate}y for each
process type.

9B-I

I*l Process type ....+..r F1exible Polvurethane Foam, Manu. Process

Uni t
0perat ion

ID
Number

7.-1?

7 1lL

7..15

7 ,16

7 -'i.7.

7. 18

7 .20

-7..11

-L22-
. ! .23

Typical
Equipment

Typs.
Computerized Foam
Mechi ne Control .q

T{eaE Exehanger-

Flow Meters

Ileat ExchanEer

Itl ntr Ma#aro

Operat ing
Temperature
Range ( oC)

Ambient

enlc-43 ".r

eOo c-27ot

20oc-41"c.

.)00fl-.27 0n

200c-43 "c

Ambient

100c-4?:c

Ambient

Ambient

Operating
Pressure

Range
(mm Hg)

Almesfheris

760-57O0mmHg

760-930OmmHg

Vessel
Composi t ion

--Ste"eJ-
Steel

S-teel -

S!ee1/Currr.*=

Steel

,, Steel

SteeUPl E-stic

. .. Centra]--Iulixi ng Head

Proco+s VenEs .

Trough and/or
Rennl-i on 7.ot'tc

Process Conveyor
S}'sEem -
Process Vents

Steel /Glass

760:q700mmHg SEe-l

750-93O0mmHg

760-18 lOmmHg

Atruoslh-eric

4[t*ospheric

{!mospheric

Atmospheric

Steel/Glass

l_X-l Hark (X) this box if you attaeh a continuation sheet
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( ,''

7.04 Describe
Process
than one
process

CBI

l-] Process

the typical equipment types for each unit operation identified in your
block iiow diagram(s), If a process block fl"or diagram is provided for more
process type, photocopy this question and eomplete it separately for each

type.

type ... r.. ' r _ Ele*{hl e PoJyrrrefhane-FoFm Menrr - Pror.pqs ,.,. -

Uni t
Operation

ID
Number

7,25-

_#26-

7.27

7 -28

7,29 -
7.30

Typical
Equipment

T,ype

Infra-RedmEr
See Saw

Exhaust .Eaf}
Traveling Conveyor
Swstem -Hbt Foam
Curine Racks
Curing Area
E'vlrorrcf \fonfc

Operat ing
Temperature
Range ("C)

23'C

Ambi ent

Ambi-es*,-
Ambient

AmbieUt.

Ambj*es*-

Operat ing
Pressure

Range
(mm Hg)

Atmospheri-c

Af mosfrheris

AtmosPheric

A'tunqspheri-c

Atmospheric

Jsme.s+&s.ric

Vessel
Cgmposi.! i-on

Steel -

Stpcl

Steel

,.Stee1-.

Steel

-S+eeL-

l-l l,lark (X) this box if you attach a continuation sheet.
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7.05 Descrlbe each process strean ldentlfled in your process block flov dtagran(s). If- !
process block flov dlagrarn ls provlded for arore than one process tyPe' Photocopy thls
question and conplete lt separately for each process tyPe.

CBI

tll Process type r.r..... Flexible Pol urethane Foam lulanu. Process

Process
Stream

ID
Code

ffi
7L, 7M, 7A
7W,70,7P,7Q,
7R.7S
7P,7Q,7R,
7-S

7P, 7Q, 7R, 7S

7Pr 7-Qr 7R' 75

7P*7Qr7Rr7S,

7P, 7Q , 7R.*7 S

.7P, 7Q, 7R, 7S

Process Stream
Descript ion

Toluene Diisocyanate

Pol,y-ol Resins -

trrlater .,,. . _

Tin Cataly.qt 
-,-.,.

.S*ninc eaeal)"st-.-

Sil-icone Surfactant

Organi c Pigrry=nts

Blswiug AgenEs .-. ,

oL-
OL

oL_,.

OT,

Physical Statel

+
OL

Stream
Flov (ks/yr)

5 . 896.000

1 l ,5-I2, O00

46 I ,000

27 000

40, OOO

152,000

406, O0O -.,

tU=" the fotloving codes to designate the physical state for each process stream:

GC = Gas (condensibLe at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = fmmiscible liquid (specify phasesl €.g.1 907" vater, LOY, toluene)

l;l Hark (X) this box if you attach a continuation sheet.
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7.05 Describe each
process block
question and

CBI

l_l Process type

process stream ldenttfied in your process block flov diagram(s). If a

flo* dlagram ls provlded foruote than one process type, PhotoeoPy thls
complete lt separately for each process type.

.. . . . r.. 4}exiblq Pol:nrrlPthene-Ioem-Mnnrr - Prnteoo .

Process
Stream

ID
Code

7Pr7Qr7Rr7S

7P.70.7_R.7S

7P, 7Q , 7R-7S.

7-G.7JJ
7X,72,7AA,7FF
7Cg , 7DD, 7[, 7EE

7U

Process Stream
Desqription

E'1 ama Ref ar

Miscellaneous Fi-llers

Miscellaneous Additives

Drv Air

Pol yrrreth^ne. Fnarn

Mixing Head Flush

Physigal Sl.atel

oT...,

Stream
Flov_(kg/yr) .

59 1 ,000

39 1 .000

.-J_53 .000

ITII

- 18. 775.000 ..

LrT{ --

OL

'Ur* the fotlorring codes to designate the physical state for each Process stream:

GC = Gas (condensibLe at amblent temperature and pressure)
GU = Gas iuncondensible at ambient temperature and pressure)
S0 = Solid
SY = S1udge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Imiliscible liquid (specify phasesl €.g. e 908 trater, 102 toluene)

l-l tlark (X) this box if you attach a continuation sheet.
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7.06 Characterize
If a process
this question

gFI

r:

each process stream identified in your process block flov diagram(s).
block flov diagram is provided for more than one process type, Photocopy
and complete it separately for each process type, (Refer to the

for further explanation and an example. )

, , . r Fl-exible Polyurethane Foam Manu. Process

instructions

I Process type

d.*

Process
Stream

ID Code
ffi3

7K, 7L, 7M

7w,7O,7P

- 7Qr 7R.75

b.

Known Compoundsl

Toluene Di-isocyanate

c.

Concen-. 2.3tratlons
(Z or ppm)

1olu (A) (w)

d.

0ther
Expec ted
Compoulrds

NA

€'

Es t imated
Concentrat ions

(Z or ppm)

NA

NA

Polvol. Water, Amine,
100% (A) (I,[)

Ti n, S-i I -i Cone Srrrf aetant n .-

Pigneqts. Blowine AFents
Misc.

Misc - Fil 1 ers, Additivgg

TDI. Pol-vol, Water.

Ami ne, Ti n, Sj,J. leonp I 00% ( 4) (Til)

Pigment-s, Blowing Ageats

Mise. Fillers
Misc.

Additives

NA

7T

7.06 continued belov

ITI Hark (X) this box if you attach a continuation sheet-
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7.06 Characterlze each process strean identlfled in your process block flov diagram(s).
if . p"oc.ss block'flov dlagram is provlded for nore than one process type' photocopy
thls iuestlon and conplete it separitely for each process type. (Refer to the

CBI lnstructlons for further explanatlon and an exaolple' )

t-l Process type ........ Flexlble Polvurethane Manu. Process

a,

Process
Stream

ID Code7ffi
7CC.7DD. 7EE
7FF

b.

Knovn Colnpounds 
1

Pol]ruf gthane FPam

c.

Concen- , r
trations- ' -

(Z or ppm)

.100% (A) (w)

d.

0ther
Expected
gompounds

€'

Es timated
Concentrat ions

(I:. or PPm) -
NA

NA

NA

- 0.0-1.sIC

0-:,I- 1 .0%

7t t, zt<K TNT

Air

7V,7Yr 7BB TT}T

0, 03ppm (A) (V)...- NA . ..

qq - qz (tr) (v) r\A ,

0--t-ZS+pn#.) (V) nt n'"in+. AgenEs

gg-4:gg#b%1 g; (v) carbon Dioxide

7.06 continued belov

l;l Hark (X) this box if you attach a continuation sheet.
-r
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(:i,

7.06 Characterlze each process strean identlfled in your Process block flor dtagram(s).
if . process block'flov dlagran is provlded for more than one process type' Photocopy
thts questlon and conplete it separitely for each process type. (Refer to the

CBI lnstnictlons for further explanation and an example. )

I-l Process type ........ Flexlble Polyurethane Foarn Menr' - Prncasc

b.

$.qovn C.onpoundsl

7HI{ rnr. n.oooFF*(A) (V) Ntt ---------+IA-
Air 99,92 (E\ (V) NTA

7GG TDI L-03fpplr(A) (}il) NA . . NA

ee ez (E) (I^I) NA NAAir

EI'

Process
Stream

ID Code

C.

Concen-
trations2''

( fl or pPLn.)

e.d.

Other Estimated
Expected Concentrations
Cor.npounds (fr jr ppm)

7.06 continued belov

l-l Hark (X) this box if you attach a continuation sheet.
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7.06 (continued)

lPor each additive package lntroduced into a process stream, specify the corpounds
that are pr€sent in each additive package, and the concentration of each corponent.
Assign an additive package number to each additive package and list thls nunber in
colunn b. (Refer to the lnstructions for further explanatlon and an exalple.
Refer to the glossary for the definltion of additlve package. )

Addi t ive
Package Number

Components of
Additive Package

Concentrations
(fr or PPm)

.NI 
A

'Ur" the following codes to designate hov the concentration uas determinedl

A = Analytical result
E = Engineering judgement/calculation

'U=* the folloving codes to designate hov the coneentration vas measured:

V = Volume
H = I{eight

t_l Hark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATHENT PROCESS DESCRIPTION

8.01 In accordance vith the instructions'
vhieh describes the treatment process

CBI

t-l Proeess type r.r......

residual treatment block flov diagram
residuals identified in question 7.01.

provide a
used for

I-l }lark (l() this box if you attach a eontinuation sheet.
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PART B RESIDUAL GENERATION AI'ID CHARACTERIZATION

8.05 Characterize
diagram(s).
process typet

CBI type. (Refer

l-l Process type

each process stream identified in your residual treatment block flov
If a iesidual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

ataaaeaaa NA

b.EI. c.

Physical
State
of

d. f.e, g-

Stream Type of
ID Hazardous

Code IJas te'
Knovn

Conlpounds3 
,

Es t imated
Concentra- Other Concen-
tionE t"A-or Expected trations
ppm)4's'6 Compoundg (Z or ppm)

8.05 continued belov

l-l Hark (X) this box if you attach a continuation sheet.

54



8.05 (continued)

'U*" the folloving codes to designate the type of hazardous waste:

I = Ignitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U=. the folloving codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = fmmiscible liquid (specify phasesr €.8.r 90y" vater, IOZ toluene)

8.05 continued belov

l-l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

'Fo, each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package. )

Addi t ive
Pa.ckage Number

Components of
Additive Package

Concen trat ions
(Y" or ppm)

NA

nur" the folloving codes to designate hov the concentration tlas determined:

A = Analytical result
E = Engineering judgement/calculation

8.05 continued belov

l-l }lark (X) this box if you attach a continuation sheet.
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8,05 (continued)

tur* the folloving codes to designate how the concentration vras measured:

V = Volume
U = lleight

6specify the analytica] test methods used and their detection limits in the table
belov. Assign a code to each test method used and list those codes in column e.

Code He thod
Detection Limit

(t usll).

1

2

l_l Hark (X) this box if you attach a continuation sheet.
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8.06 Characterlze each process stream ldentified ln your residual treatment block flow
dlagram(s). If a iesldual treatment block flov dlagran is provided for nore than one

proEess-type, photocopy thts questlon and complete it separately for each process
iyp". (niter io the iirstructions for further explanation and an example' )

CBI

l-l Process type .....r... NA

Stream [Ias te
ID Descripgion

Code Code'

C.

Management
Hethod

Code2

d,

Residual
Quant i t ies
(ks/yr )

€'

Hanagement
of Res idual (Y")

On:Sita 0ff-Site

f.
Costs for
0ff-Si te
Management
(pgr ke)

g.

Changes in
Hanagement
Hethods

t[. b.

NA

t u="

'u=*

to

to
the
the

codes provided

codes provided
in Exhibit 8-1

in Exhibit 8-2

designate the

designate the

vaste descriptions
management methods

llark (X) this box if you attach a continuation sheetII
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9,22

CBI

t-l

Describe the
(by capaeity)
your process

combustion chamber design parameters for each of the three largest
incinerators that are used on-site to burn the residuals identified in

block or residual treatment block flov diagram(s).

Combus t ion
Chamber

Temperature (oC)

Location of
Temperature

Honi tor

Residence Time
In Combustion

Charnber ( seconds )

Incinerator Primary Seqondary Primary Secondary Primaqy Secondary

NA

Indicate if $ffice of Solid lJaste survey has been submitted in lieu of response
by circling the appropriate response.

YgS . a a a . a . . . r . r a a a a r . . . r r . r . . . + a . . . a r a a . . . . r . . a a a . . . . . . . . r a a a t . . a . . . . . a a t

No a.... a a r.a a ae e r.... a a +t,a. r. r.. t II t a ... a a. t.. 'r " " t " t" tt..'r t ' t " t ' 2

8.23 Complete
are used

CBI treatment

I-I

the folloving table for the three largest
on-site to burn the residuals identified
block florrr diagram(s).

( by capaci ty)
in your process

incinerators that
block or residual

Types of
Emissions Data

Avai IableIncinerator
Air Pollution

Control Devicel

NA

Indicate if office of Solid llaste survey has been submitted in lieu of response
by circling the appropriate response.

Ygs . . . . . r . . e . . . . . r . . . r . . . . . . . . r . . . r + r r . t . . . r . . . . . . . . . . ' I . . . . . l e . . . . . I

NO r a o a a + t a . . . r t a a a a a a . a a . . r a r . . r t a a + a a a a . . . . r a a a a a a a a t . t t . a a a I a a t . t a i a 
' '

'U"" the follonring codes to designate the air pollution control device:

parenthesis )s=
Er!

0=

Scrubber (include type of scrubber in
Electrostatic precipi tator
Other (specify)

t-l Hark (X) this box if you attaeh a continuation sheet.
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PART A EHPLOYHENT AND POTET'ITIAL EI(POSURE PROFILE

9.01

CBI

t-l

ilark (X) the appropriate column to indlcate vhether your coupany nalntalns recordg on
the folloving date elements for hourly and salarled vorkers. Spectfy for each data
elenent the year in vhlch you began naintalnlng records and the nunber of years the
records for that data elenent ere nalntained. (Refer to the instructions for further
explanatlon and an exanple. )

Data are Haintained forl Year in lJhich Number of
Years Records
Are HaintainedData Element

Date of hire

Age at hire

I,Iork history of individual
before employment at your
facili ty

Sex

Race

Job titles

Start date for each job
title

End date for each job title

llork area industrial hygiene
monitoring data

Personal employee monitoring
data

Employee medical

Employee smoking

Accident history

Retirement date

Termination date

Vita1 status of

his tory

his tory

retirees

Cause of death data

I{orkers l{orkers

xx
xx

,xx
XX

+#
x .- x

XX
xx

.xx

.NANA

- ,x, E,

- -x x

. x ,.x,

.xx

NA.NA

1{A NA

Data Collection
Began

lqgl _

1981

1981

198 I

+
198 1

+
1981

t qRl

NA

198 t

1q81

10aI

-.. r 981

1981

(25)

+

25.. .

25

#
-zs

-,tr

Z5

NA

.. 25 -- _.

-, 25

NA-

?5

2S.

?\,

25

88

NA

NA

l-] tlark (X) this box if you attach a continuation sheet.



9.O2

CBI

I:I

In
1n

accordance with the instructions, complete the folloving table for each aetivity
vhich you engage.

fl'

Act ivi ty

Hanufacture of the
listed substance

On-site use as
reactant

On-site use as
nonreac tant

On-site preparation
of products

b.

tTocess Category

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

C.

Yearly
Qu{rt-i.ty. (ke)

NA

NA

I\T A

NA

d. e.

Tota1 Total
llorkers [Jorker-Hours

5.896 .000

., NA

,. NA

1\T A

NA

NA

-.NA

33

NA

NA

,NA

NA. .

NA

.NA

-+
NA

NA

NA

+
NA

33.000*

NA

NA.

NA

NA

NA NA

NA }IA ...

NA . -- NA, NA

Total trIorker-Hours is Based on Potential
Exposure for 4 llours/Day

l-l Hark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each
encompasses vorkers who nay potentially
Iisted substance.

CBI

I-l
Labor Cel3gory

labor category at your facility that
come in eontact vith or be exposed to the

Dssc-riptive Job. Ti tle

A

B

C

D

E

F

G

H

I

J

K

L

M

N

o

Foem lllachine Suoervisor

Itnom Mor.lrina llaar{ }'nromln

.-.,,Compnrrnder .-- -- - . .,

. CuE-Of f S*w Ope*eEer '- -'

Hand Saw

Feem }4aeh;[ne Fleer Fere{aarr ,- ..".

,Foam l"iachine 0peratgr

Foem Machine Assistant

Hi-Lo Operator

Rack Selector

Shuttle Controll-er

Material Expediters

Maintenance

Tltil iry Mau -,. ,-. - -. . -- -,

F.?Jer Operafnr - - --, - -

I-] Hark (X) this box tf you attach a continuation sheet.
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9.05 Deseribe the various
may potentiallY come
additional areas not
7 .02. PhotocoPY this

CqI

t-l Process type .. r....

Ifork Area ID

1

2

3

4

5

6

7

I
9

10

vork area(s) shovn in question 9.04 that encompass vorkers who
in contact vith or be exposed to the listed substance. Add any
shovn in the process block flov diagram ln question 7.0L or
question and cOmplete it separately for each Process type.

Flexible Pol rethane Manu. Process

Description of llork Areas and I{.g.IFer Activlties
Encl-osed Conveyor System
,*(tnr^gp Tank AEers, Prrmpi.ng SysEems, Fsam Maetline,eenErels

Traveling Cut-Off SF\nrs, Tnfre-Red Hpnt Ranks-..,

MovinE Convevor Svstem

-Hqt Foam Curing Racks -

I I Hark (X) this box if you attach a continuation sheet.
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9.06 Complete the follovlng table for each rork area ldentlfled in question 9'05r and for
.a"ir l.bo, category ai your facltlty that encompasses rorkers_vho nay potentlally.
come ln contact-vlih or-be exposed to the ltsted substance. Photocopy thls questlon

CBI and conplete it separately for each process tyPe and Lork area'

l-l Process type .... r.. Flexible Po1-yurethane Foam Manu. Process

Labor
Category

A:F

A-tr'

r,l{. o

. TrNrO_

Number of
llorkers
Exposed

L4

11

11

Phys i caI
State of
Lis ted

Subs tance

Average
Length of
Exposurg
Per Day-

.-. E

Number of
Days per

Year
Exposed

_25O-

Mode
of Exposure

(e.9., direct
-gkin contact) ..

Tnhnlation .GU

14 nirect Skin.'esnEact#
Gu.

i 0L-

Inhalati-on

Diro-Ct Sk-in Cnntag

tU*" the folloving eodes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY =
temperature and Pressure) AL =

GU = Gas (uncondensible at ambient 0L =
temperature and Pressure; IL =
includes fumesr vaporsr etc. )

S0 = So1id

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

Sludge or slurry
Aqueous liquid
Organic liquid
Immiscible liquid
(specify phasesr €.8.r
90Y. \+rater, tOU toluene)

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

'U=" the folloving codes to designate average length of exposure per day:

l-l Hark (I() this box if you attach a continuation sheet.
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9.06 Gornplete the follorlng table for each vork area identified ln question 9.05' and for
ea"ir l.bor category aI your faclltty that encompasses rorkers yho nay potentlslly.
come ln contact-vlih or- be exposed to the listed substance. Photocopy thls questlon

CBI and eonplete it seParately for each process type and vork area'

t-l Process type r..r... Fl-exible Polyurethane Foam lulanu. Process

llOfk at'ea .+. r.. r..r r. r r. + r.. r r r. + r......+r.... r. r...

Labor
Cat_egory

Number of
I{orkers
Expqsed

Phys i cal
State of
Lis ted

Subs tancel

l{ode
of Exposure

(e.9., direct
skirl gontact I

Inhalat i-gn,

Average Number of
Length of Days Per
Exposurqr Year
Per Day' Exposed

G.H,J.K 6 ,, -Gu -E 2 50

luse the folloving codes to designate the physical state cf the listed substance at
the point of exposure!

GC = Gas (condensible at ambient SY =
temperature and Pressure) AL =

GU = Gas (uncondensible at ambient 0L =
temperature and Pressurel IL =
includes fumesr vaPors, etc.)

S0 = Solid

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

SIudge or slurry
Aqueous liquid
Organic Iiquid
Immiscible liquid
(speeify phasesT €.9.1
902 vater, l.0Z toluene)

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

'U". the folloving codes to designate average length of exposure per dayr

l-l Hark (X) this box if you attach a continuation sheet.
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(-

9.06 Complete the fotloving table for each vork area ldentlfled in questlon 9.05r and for
eacit labo. category ai you. facillty that enconpesses rorkers_vho nay Potentlally.
;;;a i; contact-vlih or-be exposed io the ltsted substance. PhotocoPy thls questlon

CBI and complete lt separately for each process type and rork area'

I*l process type .. +.... Flexible Polyrethane Fgam Manu. Pqoc.ess

I{Ofk afea . . . . r . . . r . . r . . . . . . r . . e . ' . r r . r . . . . + . . } r r + r . .

Number of
Ilorkers
Exposed

2

Phys i cal
State of
Lis ted

Subs tancel
Labor

Ca.t-egory

!rM

Hode
of Exposure

(e.9., direct
. skin contact)

Inhalat ipn

Average Number of
Length of DaYs Per
Exposurg Year
Per Day' Exposed

.cu JsO-

'U=" the folloving codes to designate the physieal state of the listed substance at
the point of exposurel

Sludge or slurry
Aqueous liquid
Organic liquid
Immiscible liquid
(specify phasesr €'8. r

90U water, 10X toluene)

'U=" the folloving codes to designate average length of exposure per day:

GC = Gas (condensible at ambient SY =
temperature and Pressure) AL =

GU = Gas (uncondensible at ambient 0L =
temperature and Pressure; IL =
includes fumesr vaporsr etc. )

S0 = So1id

A = 15 minutes or less D

B = Greater than 15 ninutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

l:l Hark (X) this box if you attach a continuation sheet
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9.07 For each labor category represented ln questlon 9.06, lndlcate the 8-hour ffue
veighted Average (tfe)- exp6sure tevels ind the ls-ninute peak exposure Levels.
phoiocopy thts-qudstlon aid cornplete lt separately for each process tyPe and vork
8rea.

CBI

l-l Process type ....... {lexible Polvurethane Foan Manu. Process

tlork area . + a e a a a + a r . a r a a o t . r a a a a t a . . . . a a a a . . ' ' ' 1 -l]-

Labor Catggory

A-O

8-hour TIIA Exposure Level
(ppm, mg/m', other-spg,cify)

,r d 1.0 ppb

l5-Hinute Peak Exposure Level
(pPE, ng/u3, qthir-specify)

** 3.-Q pph

* Exposure Data Collected on Daily Basi.s

** Avg . 15 Ivlinute Peak Exposure Level Based
34 Incidences Measured Between 0-20 ppb over
One (1) year of I'lonitoring DaLa ( 1988 Ddta)

on

I-l Hark (X) this box if you attach a continuation sheet.

9lt



PART B IJORK PLACE I-IONITORING PROGRAH

9.08

CBI

t-I

If you nonitor vorker exposure to the listed substance, conPlete the folloving table.

Number of
Years Records
Haintained

I{ork
Area ID

Testing Number of Ana1Yzed
Frequency Samples llho In-House
(pei year) (per iest) Samplgsr (Y/N) .-.SampIe/Tes !

Personal breathing
zone

General r+ork area
(air)

IJipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

AIIergy tests

0ther (specify)

NA

.NA

-NA
NA ..

NA

NA.

.NA

NA

NA-NA

JIA- .-----}I&-

NA NA

rqA ---+t+

NA.

#
NA

#

1-3 Occasional-

1-3 Dailv . - Continuous D.. - YR

NA NA NA

NA NA NA .NA NA

Y

NA

, I{A

NA

Other (specify)

0ther (specify)

'ur*
A=
B=
c=
D=

the folloving codes to designate vho

Plant industrial hygienist
Insurance carrier
0SHA consultant
Other (specify)

takes the monitoring samples:

l-l Hark (x) this box if you attach a continuation sheet.
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9.09 For each sanple type identlfled in question 9.08, describe the type of sampling and
CBI analytical methodology used for each type of sample.

t-l Sarnple Type Sampling and Analytical Hethodology

Personal Breathing Zone Personal Continuous Monitors

Ge.ne-re1 Work Area Sf nf i onerv And Parthhla Mii11i't/-rfle

9.10 If you conduct personal and/or ambient air
specify the following information for each

CBI

t-l
l, .001 A MDA Scientific

< .001 I\4nA Sni errl--i f i r'

( -oot

Detection Limit2

moni toring for
equipment type

Hanufac turer

the listed substance,
used.

Averaging
Time (hr) Model NumberEquipment Typel

--E
E

I 7100

-- I 7on5

0 15 .."900

_+__ 60e el

t u**
A=
B=
c=
D=
Use

the folloving eodes to designate personal air monitoring equipment typesl

Passive dosimeter
Detector tube
Charcoal filtration tube with pump

Other (specify) Personal Contfinuous Monitor
the following codes to designate ambient air monitoring equipment types:

E = Stationary monitors located vithin work area
F = Stationary monitors located vithin facility
G = Stationary monitors located at plant boundary
H = Hobile monitoring equipment (specify) Portable Auto-Step Monitor
I = 0ther (specify)

'U"" the folloving codes to designate detection limit units:
A=ppm
B = Fibers/cubic centimeter (f/gc)
C = Hicrograms/cubic neter (U/m-;

t_l Hark (X) this box if you attach a continuation sheet.
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9.11

CF.I

t-l

If you conduct routine medieal
the listed substance, specify

tests for monitoring the health effects of exposure to
the type and frequency of the tests.

Test Description

Pulmonarv Function Studies
J.

Frequency
(veek1y, monthlyl yearly, etc. )

Year Lv

l-1 Hark (X) this box if you attach a continuation sheet.
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t

PART C ENG]NEERING CONTROLS

9.12 Describe the engineerlng controls that you use to reduce or eliminate vorker exposure
to the listed s[bstance] Photocopy thli question and conplete lt separately for each
process type and vork area.

CBI

t-l Process type ..' .... r'le'rihle polyrr?pfhene T'.rrm Manrr. Pr.or'esi

Uork area

Used Year UPgraded Year
Englneering Controls (Y/N) Instalted (Y/N) Upgraded

Vent i lat ion:

Local exhaust

General dilution

Other (specify)

Y 1986-88

Y 1986-88

Vessel emission controls N NA NA NA

IIK

Y UK

Hechanical loading or
packaging equipment

0ther (specify)

NA NA NA

t-l Hark (X) this box if you attach a continuation sheet.
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9.13 Descrlbe all equiprent or process uodificatlons you have nade vithin. the 3 years
prior to the repoittng year that have resulted ln a reduction of worker exposure to
ihe llsted subslance. - ior each equiplent or process modlflcatlon described' state
the percentage reduction ln exposure that resulted. Photocopy this question and
cornplete it separately for each process type and vork area.

CBI

I-l Process type ........ Flexible PoLvurethane Foam Ma.nu. Process

Eguipment or Process Hodification
Reduction in lJorker

Exposure Per Year (t)

Increase Dj-lution Exhaug! Capacity i-n Tank Area

Tnerease T,ncaJ.. E.{harrsf Calaei ty (Eonm T,ine)

Increase Dilution Exhaust Ca on Floor

Enelosed Convevors and Conrrected- to Local Exhaust

rIIr

TTK

lrfl Hark (X) this box if you attach a continuation sheet.
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(

9.13 Descrlbe all equlp[ent or proceas rodlflcatlons you have made vithln the 3 years
prlor to the reportlng yeaE that have resulted ln a reductlon of vorker exposure to
the llsted substsnce. Por each equipDent or proceas trodiflcatlon descrlbed, state
the percentage reductlon ln exposure that resulted. Photocopy thls question and
corplete lt separately for each process type and vork area.

CBI

I-l Process type ........ Flexr.hlc polyrrrerhana trnem },fanrr - pr.naaao

Hork area ?-a

Equipnent or Proeess t{odifieation
Reduction in IJorker

Exposure Per Year (fr)

Increase Local Exhaust Capacitv (Cut-Off Saw)

Add Redient Hcaferq fo Rprlrrne [}rro Tima

altattataataaataaaaaaaata.. t..ar

TIK

IEI Hark (x) this box if you attach a continuation sheet.
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(.

9.13 llescrlbe all equlprent or process rodificatlons you have made rlthln the 3 years
prlor to the reportlng year that have resulted ln a reductlon of vorker exposure to
the llsted substanee. Por each equiprent or process modlflcatlon described' state
the percentage reductlon ln exposure that resulted. Photocopy thls questlon and
conplete it separately for each procesa type and vork area.

CBI

t-l Process type ........ Flerlble ?olysrethsne Fca- y.-rr. proc.gs

llork area ...... r. r.. t r.......... r..... r t r....... r r.. r. r. 4

Equipnent or Process l{odification

Tnnrense Exhnrrst JCaf'nCiJlL.ifi .Crrring A.fea

Irr*=**** T'l-ilrrtinn E'.vhnrrst flafrecity in Shorf R-lnek
Curing Area

Reduction in lJorker
Exposure Per Year (X)

IIK

TTI{

t-l Hark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPHENT

9.L4 Describe the personal
in each vork area in
substance. Photocopy
and vork area.

CBI

t-l Process type .... r...

protective and safety equipment that your vorkers wear or
order to reduce or eliminate their exposure to the listed
this question and complete it separately for each process

Flexible Polyurethane Foam Manu. Process

use

type

Equipment Types

Yr* Respi rators

Safe ty goggles/glasses

*r*r Face shields

,trt CoveraIIs

Bib aprons

Chemical-resistant gloves

0ther (specify)

I{ear or
Use

(Y/N)

Y

Y

Y

Y

N

.Y

Y

* For Emergency Use 0n1y
*r( Used on an as Need Basis

l-l Hark (X) this box if you attach a continuation sheet.
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9.15 If vorkers use resplrators rrhen \rorking \rith the llsted substance' speclfy for each
process type, the rork areas nhere the resplretors are usedl the type of
resplrators usedr the average usage, vhether or not the resplrators vere fit
tested, and the type and frequency of the fit tests. Photocopy this questlon and
complete lt separately for each process type.

CBI

l-] Process tyPe ......... r.rayiht. p.tly,r,.arh,na r,.'i,rr Man,r p'.6^aae

qr

Frequency of
Fit Tests
(pe.-r.. year)

tdhenlsssed

llork
Area

Respirator
Type

Fir
Averagg Tested
usage' (Y/N)

EY

Type of a

Fit Test"

1-3 (1nmf n TT tr'.ane Pi enp

'U"* the folloving codes to designate average usager

A = Daily
B = I{eek1y
C = Honthly
D=0nceayear
E = 0ther (specify) l{hen Necessary

'U"" the folloving codes to designate the type of fit test:

QL = Qualitative
0T = Quantitative

t-l Hark (X) this box if you attach a continuation sheet.
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PABT E }IORK PRACTICES

9.19 Describe all of the vork practlces and adninlstratlve controls used to reduce or
elimlnate vorker exposure to the llsted substance (e.9., restrlct entrance only to
authorized vorkers, mark areas vith varning signs, insure worker detection and
nonitoring practices, provlde vorker training programs ' etc.). Photocopy this

CBI question and conplete it separately for each process type and vork area.

t_l
Process type ... r.. Flexible PolyureEhane Foam Manu, process

9.20 Indlcate (X) hov often you perforn each housekeeping task used to elean up routlne
leaks or spllls of the llsted substance. Photocopy thls questlon and conplete lt
separately for each process type and vork area.

Process type ...... Flexible PoJ-yurethane Foam Manu. Process

1-lL

ExDosure llonitorinq. Respirator Protection. Tralning Progr.rn- s6 l f -e.rnf aine.l

Rl..rfhing AFFArrfrrs, W,f"ling ,n.t s,fat+ pE^aedure qig-c Dcot^d, r gnnCaring

SFl.vl.e- N.rrl'ral i-e? rn.{ Ha-orh Sn?henf r SF{11 Datact{On A1 arhd, T lAlited

Housekeeping Tasks

Sueeping

Vacuuming

IJater flushing of floors

Other (specify)

Less Than
0nce Per Day

L-2 Times
Per Day

x

3-4 Times
Per Day

Hore Than 4
Limes. Per Day

* Emergency Immediate Clean=up-niking, Abserbant

t-l Hark (X) this box if you attach a continuation sheet.
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9.21 Do you have a vrltten medlcal actlon plan for responding to routine or emergency
exposure to the llsted substance?

Emergency exposurel Qama Ao Ahnrro

Routine exposure

YgS . . . r r . . . r r . . . r r a a a r . r a r . . . . a r r . . . a + r . r . . . t t a a . . . t . . a a a . . . . o . e . . . . .

NO r e r . a a a a a a a a a + a a a a a a a . a . r r a a a a a a a a a a . r . a a a a a . a . . . t a t a I a a a + a a t a a t a + a t a . .

Emergency exposure

NO t a a o a a. a. r r a a e r a a a r a a a a a a r a r. a.... r a a a a a a a a a a a r r a a t l a r + a a... . e t a a a a a a. a

If y€sr vhere are copies of the plan maintained?

Routine exposure: Medical Dept. PJ-t NlT ' PlE ll4, Receiving Dept. , Maj-ntetrance !ep!. R&D

o
2

No .,,. z

R&D, P1t ll2, PLt #4, ReceivLng Dept.,
If yes, vhere are coples of the plan Baintained? T.oca1 and state Agencies. Lo.e1 Flre

Has thls plan been coordlnated vith state or local government response organirat lonJept'
Clrcle the approprlate response.

NO a a a a a t t t r r a a a a a + a a a a a a . a a a a a a a a . a . . a r i a a a a a . . . r r a a a t a a a a a a a . . r a a a a a a a . . t a t I

W [Iho is responsible for monitoring worker safety at your facility? Circle the
appropriate response.

9.22 Do you have a vritten leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate resPonse'

Other (specify) R&D Delt./ Plant Supervision .r.........r.....+....

l-l Hark (X) this box if you attach a continuation sheet.

1

2

3

4
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SECTION 10 ENVIRONHENTAL RELEASE

General fnstructlons 3

Complete Part E (questions 10.23-10.35) for each non-routine release lnvolving the listed
substance that occurred during the reportlng year. Report on all releases that are equal
to or greater than the Llsted substance,s reportable quantlty value, RQ, unless the release
ls federally permitted as deflned tn 42 U.S.C. 9601, or ls specifically excluded under the
deflnltlon of release as defined in 40 CFR 3O2.3<22t. Reportable quantities are codified
tn 40 CFR Part 302. If the llsted substance ls not a hazardous substance under the
Comprehenslve Envlronmental Response, conpensation, and Liabllity Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed Zr27O kg,. If such a substance
hovever, is deslgnated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the R0. the facility may have ansvered these questlons or similar
questlons under the Agency's Accidental Release Infornation Progran and may already have
this informatlon readlly avallable. Assign a nunber to each release and use this number
throughout this part to ldentlfy the release. Releases over more than a 24-hour period are
not slngle releases, i,e., the release of a chenlcal substance equal to or greater than an
RQ nust be reported as a separate release for each 24-hour perlod the release exceeds the
R0.

For questions 10.25-10.35, ansver the questlons for each release identified in question
10.23. Photocopy these questions and complete then separately for each release.

PART A GENERAL INFORHATION

10.01 llhere is your facility loeated? Circle all appropriate responses.

Industrlal area .. ........O
Urban area ,...,.. 2

CBI

t-t

Adjacent to a park

I.Iithin 1 mile of a

Hithin 1 mile of a

Ilithin 1 mile of a

Other (specify)

Of a feCfgatiOnal afea .. r. r.. r i.. r r r. r r............ r...... r... 6

navigable vaterlray ..,..... 7

school, university, hospital, or nursing home facility .... @
non-navigable vatervay .., r .... ........ 9

t-l Hark (X) this box if you attach a eontinuation sheet.
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10.02 Specify the exact locatlon of your facility (from central polnt vhere process unlt
ls located) ln tenns of latitude and longi tude or Unlversal Transverse llercader
(llTll) coordlnates.

30

UTH eoordinates . o....... r.. Zone 18 , Northing 414.00 , Easting 4536.5

.l€dli If you nonitor meteorological condltlons ln the viclnity of your faclllty, provlde
the folloring infornation.

Average annual precipitation ....................o..

Prgdominant vind direction ........ .. r r... r.. r ......

inches/year

40 57

*Or€f Indicate

Depth to

the depth to groundwater belov your facility.

gfOUndUatgf .. r r...... r.......... +. r r.. meters

10.05 For each on-site
listed substanee

CBI Y, N, and NA. )

t-l
0n-Si t.e 4ct ivl Ly

activity }isted, indicate (Y/N/NA) all routine releases of the
to the environment. (Refer to the lnstructlons for a deflnitlon of

Environmental Release
Air llater Land

Manufacturing

Import ing

Processing

0thervise used

Product or residual storage

Disposal

Transport

T\T A

Y

1\TA

Y

NA

.. DIA- -, -

NA

NA.

N

#
N

NA

NA- -,,.. -

I\T A

-.. 
NA

N --

+
N

\TA

.-.- .NA

1\T A

l_l Hark (X) this box if you attach a continuation sheet.
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10.06 Provlde the folloving informatlon for the listed substance and specify the level
of preclslon for each ltem. (Refer to the lnstructions for further explanatlon and
an exanple. )

CBI

t-l
to the air ....r....'....r

in vastevaters ......, r...

other vaste in on-site
or disposal units +,..

other vaste in off-site
or disposal units ........

kg/yr

kg/yr

Quantity discharged

Quantity diseharged

Quantity managed as
treatment, storage,

Quantity managed as
treatment, storage,

* 77,0 . .

NA

NA

kg/yr + n ?(

-
kg/yr +

vfo

q/
lo

t

t

20

q

0t

* ( Data Based on Extrapolation of Limited Moni-tori-ng Data)

I I Hark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minlmize release of the llsted substance
for each process stream containing the llsted substance as ldentified in your
process biock or reslduat treatnent block flov diagram(s). Photocopy thls questlon

CBI and complete it separately for each process type.

I-I Process type

Stream ID Code Control Tectl{rg,Iogy

NA

Percent Ef{iciency

l-l F{ark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Enissions -- Identlfy each enission polnt source contalnlng the llsted
substance ln terms of a Strean ID Code as ldentlfied in your process block or

CBI resldual treatment block flov dlagram(s), and provide a description of each polnt
source. Do not include rav naterial and product storage vents' or fugitlve eulsslon

I-l sources (e.g,, equipment leaks). Photocopy this questlon and conplete lt separately
for each process type.

Process tyPe ...,.. Ilexlble Polyurethane Foam Manu. Process

Point Source
ID Code Description of Emission Point Source

7HH Exhaust from Cut-Off Saw

7V,7Y,7BB

7GG

Vent From Process Tunnel

-Vent. tr'rnm I'+em Stof -ge/flrrf ing Af.ea, -

l- | Hark (X) this box if you attach a continuation sheet'
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s.

il
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r.1
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o
X

Fh

ot
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g,
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o
o

i,
pr

o

avoor

10.10

CBI

t-r

Enission Ctrar:acteristics - - Ctra::acterize
10.09 by conpleting the foltmring table,

Point
Source

ID Plrysie?l
Oode Stater

t}re emissiur.s for each Point Source ID Oode idsrtified in questiur

7V, 7Y, 7BB
7r{L _+_

7GG

Average
Enissions Freqr-rency2
(ke/day) (days{Ir )

o_2? 75O

0.08 250

n r"ti*'
(mir/day)

?Lfi

240

Average
Enission
Factora

NA

Itlaxirrr.rn

Enissisr
Rate

(kg/min)..

0.oolq..
NA

Ihxirun
Enissimr

Rate
Frequercy

(evmts/yr)

250

Ihxfunn
Enission

Rate
hratiur

(min/emt)

30

NA NA NA

7rr.7KK V 0.01 100 L20 NA NA NA NA

t--
USe Ute
G = Gas;

foucnrhg codss to designate flrysicar state at the point of release;
V = Vapori P = Particulate; A = Aerosoli 0 = Otlrcr (specify)

'Fr*q,r*r"y of snission at any J-evel of snissiur

'Droti* of snissim at any leveJ- of emissisr

oAu*tg* 
Bni.ssion Factor - kovide estfuEted (t 25 percent) anissiur factor

production of listed zubstance)
(l1g of emissisr per kS of



10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10,09 by completing the folloving table.

C.BI

t-I Stack
Inner

Diameter
(at outlet)

(m)
L.22m
0.45m
I.22m
0'&5*

J*Q]+-

Point
Source

ID
Code

Emiss ion
Exhaust Exi t

Temperature Velocity('C) (m/sscJ
Building Building^
HSight(m)' vidth(m)'

10m 27m

1 0r'r 40-

-].Qp 
27ret0m

10m,, -. _..tOp

7v' 7Y
+B_
7GG

7Jtr.,7KK

Stack
Height (m)

--- 3qr

1m

-#

Amb ient

Amhi enf

-Jm,b+e*+-

8m/s

Rm/s.-, -.

-+,gSml+
8m/s

Ven t
Typ"'

v- ,.

V

+
H?{tt- 

-Nts -:tnr- 
+nlbierr-

tH"ight of attached or adjacent building

'llidth of attached or adjacent building

'U*" the folloving codes to designate vent type:

H = Horizontal
V = Vertical

l_l Mark (X) this box if you attach a continuation sheet.
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10.12 If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this questlon and complete it separately for each emission polnt source.

CBI

t-I
Point source ID code , + + r

Size Range (mier-ojrgl Hass Fraction (Y" t 7, precision)

NA

t
l
u

I

I s00

NA

NA

Total = 1002

l-l Hark (X) this box if you attach a continuation sheet.

116



PART C FUGITIVE EHISSIONS

10.13 Equtpment Leaks -- Conplete the follovlng table by providing the nunber of equipment
tyPes llsted vhich are exposed to the llsted substance and vhich are ln servlce
according to the speclfled veight percent of the listed substance passlng through
the conponent. Do thls for each process type identified ln your process block or
residual treatment block flov dlagran(s), Do not include equipment types that are
not exposed to the llsted substance. If thls is a batch or intermlttently operated
process, give an overall percentage of tine per year that the process type is
exposed to the listed substance. Photocopy this question and conrplete it separately

CBI for each process type.

l. I Process type +... Flexible Polyurethane Foam Manu. Process

Percentage of tine per year that the listed substance is exposed to thls process
type ... too Z

Number of Components in Service by l{eight Percent
of Listed Substance in Process Stream

Less
than 5H

Greater
Equipment Type

Pump sealsl
Packed

I'lechanical

Double mechanical2

Compressor sea1sl

Flanges

VaIves

Gas 
3

Liquid
Pressure relief devices

(Gas or vapor only)
$ample connections

Gas

Liquid
Open-ended liness

(e.9., purge, vent)
Gas

Liquid

5-LO"A 1t-2sz 26-7 51( 76-99"A than 99H

50

4s

.10.-

Z

. -,3s

2'5.

10. 13

'List the number of pump and compressor sealsr rEther than the number of pumps or
compressors

continued on next page

I_l Hark (X) this box if you attach a continuation sheet.
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10.13 (continued)

2If double mechanical seals are operated vlth the barrier (B) ffuid at a pressure
greater than the punp stufflng box pressure and/or equipped \rith a sensor (s) that
vill detect failure of the seal system, the barrier fluid system, or both, lndlcate
vith a rrBrt and/or an rrSrr, respectively

3Condltions existing in the vaLve during normal operation

'Report all pressure reLief devices in service, including those equipped vith
control devices

sLlnes closed durlng normal operatlon that vould be used during malntenance
opera t ions

10. 14

CBI

II

Pressure ReIief Devices vith Controls Complete the folloving table for those
pressure relief devices identified in 10.13 to indicate vhich pressure relief
devices in service are controlled. If a pressure relief device is not controlled,
enter ttNonett under column c.

a.
Number of

Pressure Relief Devices

b.
Percent Chemical

in Vessel-l

c. d.
Es t imated

Control Device Control Efficiency2

100% --eug,urc.-*i.s+ -. 1002
Spring-0verPressure

Mtef100u

'R*f*, to the table in question 10.13 and record the percent range given under the
heading entitled f'Number of Components in Service by I*reight Percent of Listed
Substance" (e.8. r 152, 5-10U, LL-25%, etc. )

'Th* EPA assigns a control efficiency of 100 percent for equipment leaks controlled
uith rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
cond i t ions

t-l l.lark (X) this box if you attach a continuation sheet.
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10.15 Equtpment Leak Detection -- If a formal leak detectlon and repair program ls ln
place, conplete the follovlng table regardlng those Ieak detectlon and repalr
procedures. Photocopy this question and complete it separately for each process
type.

CBI

l-l
Leak Detection
Concentration

(ppm or mg/m3 )
Measured at

Inehes
ffi Source

NA

Process type ... . TIrT lTrrge ll .tlr Manu.

Detec t ion
Devi cel

Frequency Repairs
of Leak Initiated

Detection (days after
(per yea-r) detecLion)

Repai rs
CompIe ted

(days after
ini t iated )

NA
NA

NA

NA ,.

NA

Equip-men!_ Type

Pump seals
Packed

Hechanical
Double mechanical

Compressor seals
Flanges

VaIves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections

Gas

Liquid
0pen-ended lines

Gas

Liquid

NA

NA

NA

T\I A

NA

NA

'U=* the folloving codes to designate detection device:

POVA = Portable organic vapor analyzer
FPH = Fixed point monitoring
0 = Other (specify)

t-] Hark (X) this box if you attach a continuation sheet.
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o
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10.16 Rat l{ater-ial, Internediate ad kofuct Storage nni."ics - - Cs'Plete Oc foUcdrg table by prot/idiry the informtim cn eac}r
Uquid rae Eterlaf, interrdiate, ad prodrrct storage rJessel cmtainfug the listed $bstance as identified in yur process do&

CBI or residral treatrErt block flci, diagra(s).

t-l
Opemt-

Vessel, tng
Inner Vessel Vessel Vessel

Diareter Height Voh-ure Enissicn
(m) t*l (1) Cqrtrolsa

Floating Corposition
Roof of Stored

Seakz Harteriel-q3

Vessel Vesse-L

Throughrut FiILing FiUtug
(liters Rate D-ration

per year) (epn) (nin)

Desig, Vent Curtrol nasis
Flow_ Dianeter Efficiency for
Rates (sn) (il - 

Estimate6
Vessel

!84
P

J-

H

H

1H_

P

NA 1002 uK 60 160

1{A _ 100% TrK 60 160-

NA IOOZ uK 60 300

NA I OO'/ UK 60 300

N+ _#OL-,,.JJK"__ 60.. .-30tr

NA 10oz ,,...- --rK -,, . 6n jojt

3.6 4 36.400 NA NA 7.6 NA

1 6 L ?5r40O NA NA 7.{-' NA NA

3 76,800 NA NA 7.6 NA

3 3 7_6,800 I{4L llA - --_7 .6-_ _ NA _ - NA

3 3 85,-5OO NA NA 7-6 NA NA _

?.\ 4 17.100 NA NA 7.6 NA NA

NA

'use the foltouins codes to designate vessel type:

F = Fixed roof
ffI = Curtact internal floating roof
tffiF = [,loncsrtact intemal floating roof
ER = Hternal flmtirg roof
P = Pressure vessel (irdicate pres$re rating)
H = lhrizurtal
U = I.Erdergrcn-urd

'U=* th* foltoring codes to designate floatirg roof seals:

MSl = tfuharica1 shoe, prfurary
l{S2 = Sho+{rrx.nted secodary
l,lszR = Rim+rcnmted, securdary
tltl = Li+rid-nrcr.nted resilient fiIled se1, prirery
Ll{2 = RirrF{rDrlnted shield
U,lV = l.leatler stlield
Vl{I = Vapor rnn-urted resilient filled sea-l, prfunry
Vl,l2 = Rir+-sntnted secmdary
l,ldJ = I{eat}Er stdeld

'Lrrdicate t/eight pericent of tte listed substarce. Inc}rde tlp total t olatile orE ric cmtat tn pannthesis
oott-o tha, flBtfug roof,s
tc."/*por fLfi rate t}e endssian cartlot device tes <lesignert to hardte (specf$ flcn rate urits)

'tS" ttc tottcrnirg codes to desigrEte bsls fG estlrBte of cantrol efflclency:

C - Gkulaticrs
S = Sai.frg



PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time vhen
uas stopped. If there vere more
list all releases.

the release occurred
than six releases,

and vhen the release ceased or
attach a continuatlon sheet and

Release
Date

Star ted

NA

Time
(am/pm)

Date
.Stopped

Time
(am/pm)

10.24 Specify the veather conditions at the time of each release.

Release
IJind Speed

(km/hr )

NA

llind
Direct ion

Humidi ty
(7")

Temperature
( oc)

Preci pi tat ion
(Y/N)

t 1 Hark (X) this box if you attach a continuation sheet.
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Fate of TDI and MDI in Air; Soil, anC W"ater

D. S. GILBEHT*
International Isoqanate Institute I nc
119 ChenT Hill Road.
Parsippany, New Jersq 07054
usA

ABSTRACT

Toiuene diisoryanate (TDD and meihylene diphenylenediisocvanare trfirD are ,r."J- i"--;il;-';JiI.tioo ofpol3rrrrethenes. th"y *"t, .uorl respiratory probrerns atvery low concenrrations, and workplace and emissionlevels have been,subjecc to-.igo"orrs controis for manyyears. As a resuit of these co-ntrols, ;d ;h; *,ery lo*vapour pressures,,of 
. 
the- products and their variants,environmental pollution due to

very low. 
---- rru'uLru, rrue ro emlsslons or spiilages is

Itr has sponsored a:range of studies to determine the fateof rDI and MDI in air, r"i ""JLter. studies of simulatedatmospheric conditions indicate thar TDi il;;'t."y-d pre-dominantry by orl radi-cais, 
-rrithout 

the formation oftoiuene diamine irDA). TDA * uug (methylene diani-Iene), if generared-in trre ailo#rr"i- rr#;;'==#.* areaiso destro3,ed bv oH radicat 
"ii".[, ""il#i."#uiationof these products is expected.--.--

In so, and water ^TDl 
and MDI are converted topoiyureas, which-are chemicallrSrrq*, il ;#.i appearto cause no toricoiogicai effects-"The initiat rate of reactionof TDI and MDI with water is relati"*fy f."i Uot io *.oyconditions the resuitins poiyurea products encapsurateagglomerations of th" aii"ocu"*i"r and rates of reactionsdecrease rapidrv..und.r ;q;;;;lond.itions TDA and MDAare produced in lo^5!yns-ient, concentrations. Studies ofthe interactions of rDI .;d l\,Iili;th bioaquaric systemsare difficuit to execute consiste"trv, J"" tJIt" riirurem offormulating and con*ollin j-.rli-tlu," conditioni of chemi;cal addition. However, tfre* Uroaa overview is that theecological imoact-of r".t i"t*ir*tio'o is likeiy to be srightand revensibi;. III.ooti""., itl *ori, iu these fields.

INTRODUCf,ION

[olyrrrethanes ,re remarkabre materials which arer used in many aspects ormoa.rn iife including insura-

tion, furnishing, constnrction, surfacecoatings. sport aDd

il:l':l'J,ffi ;Hr;r:*"Tf":T--:-:i_o_,ro.v"natesruni;'""1i:'Tu"1?H#ie#*'r:1;i*iilffiti:l:'i'H
*i'r*"aif 

"t"p'Jilf ,.ffi 
*$ii.t*{iffiannum' The Int ernari o lal t.,t.v*:i"rrii"i *. i#'oul nan association of manufact*"* of TDiand*iifji.,-*a i,.Member Companie, proJ"[;;.ry- 

lryg* proponiou dtotal worid tonnage The main;* ;f ul L rt'_ i*rrlotiooof the safe handring of re-r *a-rml,_ and. it ni. m"de amajor contributiqlt-lgur knowieJge of the enviornmeutaleflects of TDI *dlql thrr"Cprii*"t,po"rii*irip sor.of those projects are discusr"i-irIie within the context dthe physical and chemicafpio-*rii*, of TDI and MDI.It has been knon n f1, *r"y f*r., that TDI aud MDI caucause respiratory effects if ""ry to* .o*.lr-t'frrioo*Accordingiy- the 
-productior" -rrr"hi"g, 

aru=L"iil:,r*and emission of these -"i*ri.fl, fr"-. E_""-*U:I*I ,o
incqasipiy rigoro,rs controi Uy ih" industry and regula-
lly"l*=-to protect workers."a tn" population at iargalruS tras glveu rise to benefits in terms of environ*rni"lefects' As a result of engrneJri"*r"oois and we,-definedprocedures, larse sp*liges 

""*- 
irrr"quent and usua,ydealt with effect-iveiy ."e1;; #*mirrion are normafivvery low. 

Y-.-ssrvrf qE frvru.

:i
:t
lr
F

't

PRODUCIE AI.ID PROPERTIES
TDI and MDI are,supplied to the polyr:rethane industry

li,:J"fy-.1llT1_".ii, design.a-do srve a ranse of har-
H:"-^'l=:i'-":'j::sI-*,rr+sH;'dl#;ilJ;#,H.
H:-^:-"rIg*,sorso"rirldsra!"rni:,CT;'"|;ffiH;
flry::1. jlDl,-monomericuor,?a.;;fi;I";i'ffi "n

PT jf ,lPL^oIl!:-produc*-B-bieo_rur""aiorly**ri.arnr _ vv,&v_rlJr 4IIq PuIlIIrErre

lllr": :11l fl*l1lare: some. of their physical iroi*"tirs(**,*.Tll_lh:f or*o"om*ilr!ffii;rfi "d"l'Jil'ttfi l'i.
Tll,:r-:..*-times*reierred-;;;;',h*isf; i;?#ri#T;;volatiie substancej' Both poirvrsluE .rruuLdflce. uoEn polnts require qualification. Thereactivity of TDI (to water and oo-lrr.,tc) ic -^*-rr,, ^nrv

.8,H,i,1i,,"ffi;:il

::::T-.1",:-:-1'.1r{:"0*T,*Jr,=;;;J;;ii;l1ltffi-
and polSrols) ls normaliy oniy

duction of potvrrrethanes. G;.ri;ffi;* uii "Jtiri.
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Tahle 1. Some propernes of TDI and l.tlDt tt,z,S,4,Sl.

TDI"

80120

MDI

PropertY Polymerrc Monomerrc

Slate at 25 "C liqurd
1.21

ca. 15
ncl4i.l J

Irourd
| .. I

.-1A

Polymerrzes at ca 2S0oC
wrth evotuilon of COz

< l0-l

ca 0.09 (0.009)

230 '

sollo
le2

171 at 1.33 moar
200 at 6.6 rnoar
230 decompostrion

<.10''

0.0e (0.00s)

212

S.G. et 25'C
t lerttng Pc:nt

Borrrng Pornt

Vapour Pressure

Equrlibrium VaPour

Concentration at 25oC

Flasn Point"
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T= 0"C
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mg/ml (ppm)
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g/cmJ
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33 x 10-'
75 x 10'3
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[*il:' Further reactions wiil aimost certainly take piace at the
ffi; rtaaining NCo gro;p;.;;Liiar sequen.* .lo be ilrus-

i; Fr*d for MDI. The unstable iutehediate produced
i,:, deco*Eoses to the amine with the liberariou of bor, and
i. u" anine reacts immediat"ry *itn more diisocyanate to
1 1:q a polyure". ffo**"*i, L S*ooaers and Fyisch [6]
i,.:.I3l,oot. the interactions of diisocyanates and water are
l:3upi** and may iuvoive several mechanisms. It is a com-
:,. Eou rusco[ceprion that in the preseD.ce of water TDI is
,.:,31T:d to.toiuene diarnine (lDA) in stoichiomerric pro-
:t.Siins.This is certaiuly not the case, but 

"r, 
i*port'#t

;THIt":s to.11frar exrent TDI (or rlrIDI) gives rise ro traces
i I3+ t o' .lrilL methy i en" di *t#5i";= ;nT'-'"h, 

"-H:t' tn vle\r of the toxic properties of aromatic a.urines.

'80i20 fDl is 80o/o 2,4jfDl, 200/o 2.6;fDl.
"Clevelano Ooen CuP, ASTM 092.

i

Eent the rate of reaction of TDI with water depends on a
mriety of factor=. As regards volatiiity, TDI has much
Ioiler equilibriun vapour pressures than does water. Over
the range 0-S5"C those of TDI are ca 1000 times lower
than those of water (see Table l). At IE'C the equilibrium
t?pour concerEradon of TDI is 30 ppm: those for pol5rmeric
and pure MDI are considerably lower. The equilibrium
Tapour concentrations of modifled MDIs and rDIs are even
loper than those of the pareil isocyanates. In Figr:re 1 is
$rven the generaily accepted sequence of reactioor foilo*-
iug the inreraction of TDI with water.

EMISSIONS II-ITO TIIE AIR
Sources

TDI is used very predominantly for the production of
flexible foam slabstock and moulding. Emissions from
these processes are known to be richeiiu 2,6{DI than is
the 80/20 TDI starting material [?]. TDI emissions are
often vented to atmosphere, but concentrations are rather
low- In a srudy of six'w. German flexible foam factories in
L979, the universrty of stuttgart found [B] that stack con-
centrations were in the range B-8 mgmr, which repre,
sented about 0.0057o of the totai TDI used. In the ur aua
some staues of the usA there are very rigorous require-
ments regarding emissions: "fenceline' concentrations of
the order 0.003 mgim, (0.0004 ppm TDD or lower Erre re-
quired i:r some cases.

As regards MDI, typical emissisr levels €rre Etore
diffcuit to quantiff due to the diversity of appiications
and wide variety of MDIs (prepoiymers and 

-variauts)

which are r:sed. fucordingto the appiication the emissions
may comprise (a) MDI vapour, (b) MDI aerosol (and
vapour), or (c) reacting mix aerosol (and vapouu which will
be converted predominantly to a polprrethane. In many
applications emission leveis are much lower thau thosl
from TDI fleribie foam processes. Ahout haif of the MDI
pmduced is used in moulding (or refrigerator) man,fac-
turg which us rally grve extremely low emissioa reveis-
The British Bigid urethane Foam Manufachrers'Associa-.
tion has caried out a recent sufl/ey [gJof Member Compa-
nies' polyr:rethane production facilities, in which insuia-
tion board is produced by spray and liquid laydowu
techniques, aud rigld foem slabstock is produced Uy Uott
continuorra and discontinuous techniquls: their produc-
tion c-omprises about 507a of total IJK rigrd foem manufac-
ture. Normal emission leveis were foundlo be 0.8 mglm. or
lower with occasionai excr:rsions above that levei.

Developments in poi5rurethane processing and the con-
trol of emissions are leading to improved enyironmental
conditions. Noteworthy here are (a) iucreasing use of RIM
closed-circuit moulding .technoiogy and ft) dLveiopments
in the carbon absorption of emiisions [10J. Discussions
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i,tZ1 are in progress
rssess the viability of
fluorocarbon emissions.
Iatter.

I

in the flexible foam indusrry to
co-absorption of TDI and chioro-
with subsequent recovery of the

The Fate of TDI in the Atmosphere
Several workers t1B_161 have carried out studies toinvestigate the kinetics and reaction products of TDI inthe atmosphere- Most of these have'been 

-r",.i***a 
uyHoldren et al. ttZl. Tfr* resuits of work i" ifrir-n"ia shouidbe considered inthe light of i"J the highiy adsorprive prop-erties of TDI an$ p) the possible conversion of TDI to mAunder the conditions of sampiing and *r.iyr*; simirarconsiderarions applv to MDI. wlu<ei ;;-F;;;hes [].8Jsampied ambient 

-air 
in flexible foam factories and con-cluded that aopreciabie quantities of TDA had beenforrred from mi p *" 

"ril"Ipir"re. Sandridge [19], iu acritique of the *"dr, expiained"irr*i" fi"dft;L'ierms ofinterferins soecies in thL anaryses. warker i"to*i"dged
[201. 11ri= ioisibitit, il ;;ffi rhat their conciusionsmight have been erroneous, or at least, p"**"tui". similarresuits have not been repomed since.

A maior studv [1?,21] on this topic has been canr.ied outbrr Holdr*o. sri""., *h-niggr""oi tt 
" 

g"tt"i- I"titutgco''rmbus. ohiq u.il.6"-il;ents *er* carried out in alarge (17 m3) ch?mlea lir"e;th prFE sheetiug in orderto minimize walr effects- A series or"t*o*pl,*i"r?*r* g*o-erated in the chamber to simuiate environmental condi-tious and to determine the parilet""= gi"i"!"iJro io* ofTDI from the sas phTe-'g"Gt*nrs were carried outborh in darknlss and with 
-;;idir;. -A"-tporrant

featr'rre ofthe work was thsus*ii*ro;, rnsrrumentai tech-niques t-o analys" th" atmosphei*s. e' assessment of theeffects of the foirowing-w*d;ilia) photorvti. J".o*porr-tioa, (b ) p horoch emici,v i"J".-"a p"ii"1-*rr='i"L],* b,, o Hradicals), (c) rrrban hydrocarbo" *ot*e and ammoniumsuiphate partictes, (di TEDA rt"i*tr,yi""; il;ffif a vervcommonly used cataiyst and (e) por*1bi* *o""J.ioo ;f TDito TDA- ourtine r*ruits of the ril.av ;" si;;;liiuui* e,the finai coiumn gives the nei I-osI rates, oUt^irr"a1y suU-tracting the wail ross rates from the.average removar rates.

It was found thar under the experirnenral conditiont
(ai The flrsr orcier loss rate of TDI f t J

: i[1ril#:';]ffi fl ,i 
?i #ii'x]*:=:' il:',1g:

ft) lrratiiarion caused an increase in loss rarp r.r,,. 
'Tr.

F: ::p:,,11 i":".#* being *"i;i;.. ;;l;l,,Ti,un,free rariicai artack. The ioss iaie *ar'ri**u"ttutubl. ,i
IHH::-rce 

of a variety or.o**oiffi=.;il:ffiX
(c) The rate of TDI loss increased ver.. r.^rro;r^-

44?o per hour; when the Ievei :FLt*ntiderablv fo.
ffi:-,tr-* 

r+"; o _z- ; p ; i; ; #;'#;-. ",.,ilXt,H
(d) NotDAtffi#L1";3:::J#-1*iT-':l 

rimit or I0
sion of o.}frvo TDJ;,"TD;:"'* 

to a uaximu* .o**
(e) surface 

:H"#ji.fiiffi:ilhamtosl rining *ss a Brs.
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tr--'tir*,1
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T
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J
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The above flndings indicate ,h"l,FI which is emitted ,during daviight-hours has * iiJr-rir* of. uboui-fio*which is iittie afected by common atmosph""i. poiio"*1uand which is inriependent of reiative humidui. ai:ig%),The loss rare may be affectedby th; 
"#"il';"il;un ri er facmry c on d it i ons, ai rh;ush 

"* pi-Hr::,:l fl:il
ture ir is berieved. There ar* othei;t# T,ioo"r,.amine caraivsts, mor= voiatiie rhlp cilJi"ffiy u.ethvi morphorine), which misht rrr.t-6i-r.i, ,Tr., iopractice. A srudv of emission lEveh of *,r"g; ,f"***."uaiysts used in flexibie i";l;;norogf is crrrrentry inprogress [22].

Eate of IDA, MDA and IDI under photoifiic Conditions
Theoretical considerations [ZB] indicare that direct for-mation of TDA (or MDA) from-the. corresponqring diis+ryanares by atmosphenc- hydroiysrs prccesses is veryunlikely, and the p.rt"tt: ,t"ay results support thirwhilst it seemed unl$-ery tlui uJpr"ciabie concenrrationsof rDA (or [tDA) wou]d *i"* arli.iruonre TDI (or MDD,

t
j-.!

li:{
Ir.

Table 2. TDI removal rafes.

Experiment Urban Mix lrradiation TEDA

Avg. TDI
Removal
Flate hr'

Net Loss Rate
(fDl Removal

Rate Minus Wall
Loss Flate) hr'Other Species

1

2
?

4

6

7

I
I

10

No

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

0.15'

0.36

0.36

0.33

0.99

0.40

0.35

0.38

0.36

u.55

0

0.21

0.21

0.18

0.84

0.25

0

0.03

0.01

0.20

No

No

No
No

2 ppm

No

No

No

0.2 ppm

0.2 ppm

o.s ppml-monia

1 00ag/mt Ammonrum Sulohate

4 ppm **u. Oxrde

'0.'1S/hr = tso/oihr (see rext).
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11I funded a study to investigate the fate of airborne TDA
*a Un^q,. to address their possibie formation from any
*,rr*u. The gas phase decomposition of TDI rvas aiso in-
*"srigated. Present knowiedge [24] indicates that tro-
nosph'eric degradation of trace gases (exciudinq oiefi.nic

Iubstances) are predominantiy determined by their reac-

s1en5 rvith OH radicals. tThe Batteile study had aireariy in-
Ji.aruri thar tree radical attacir is a much more imnortant
Ir*"rrrrrlt* than direct phoroiysis in gas-phase TDI loss.,t

.{ccordingil', the study [l$], which was carried out by
Becker. Bastian and K1ein of Wuppertai University,
F.R.G.. was of OH radical attack. The reaction vessel v/as a
{20 litre glass cyiinder into which was introduced the
flven test substance at atmospheric pressure. Hydroxy
tdicais lvere generated by the photolysis of merhyl nitrite
in the presence of NO to prevent the formation of Or and
NO, radicais. The loss rate of the test substance was com.
pared with that of a rei-erence material at 25'C, using
iong-path FTm absorption spectrrcscopy. The conditions of
the experiments were such that the results reiate only to
gas phase losses, and not to.deposition rates or heterogene-
ous reactions. Decomposition products were trof, in-
rrestigated.

tlopospheric haif iives (r) under simulated conditions for
the drsr order bimoiecuiar reaction of the tesr subsrance
Fiih OH radical (concentration IOIil) were derived from
the rate constants fr6g, where:

r = 0.69 (fr6s x [OH]f'

the results, along wirh those of some other substances
as cited by Becker and c+workers, are given in Table B.
lte rezults indicare that under simuiated atmospheric

conditions the OH radical-initiated reactions of MDA and
TDA are reiariveiy fasr and more rapid than those of TDI
1nd of several hydrocarbons. for example. Under such con-
ditions, the rat+determiniug step of a possible sequence:

generation of airborne TDI 

-
airborne TDA products

Tabte 3. Hydroxyl radical attac? of vartous substances.

Substance
T.^-^^-^^-.^i I u|JuJv. rg, lU
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ff, Conuustion of TDI and MDI

#i;Tf ,parameter:s of TDI and MDI have been stud,ied

der ra I fires. It is expected that the combustion products
wotrli not be dissimilar to those from a range of natnral
ano svnthetic 4itrogen-containing compo"oG and that no
unique harmful produets wouid be formed.

SOIL AND WATER

fDI and MDI may come into contacr with soil or waEer
following accidental spillage. Experience gained from such
spiilages indicates thar they are r:sually weil conrained.
Monomerie MDI (mp 38'C), when handled as a liquid,
soiidifies on conract with soil or water. Under many cir-
clunstnnces TDI (mp ca. 15"C) anri many modifled TDIs
and MDIs solidify, too. Polymeric rVDI solidifes only at low
temperatures not usually encouutered in the envirou-
ment. However, poiymeric MDI. as well as tJre other
materials under consideration, has specific gravity and
viscosity grearer than those sf water, and experience
indicates that it rapidiy sin}s iu water without blcoming
finely divided. This effect has even been obsemed in a fasr--
flowing stream.

Aggiomerations of MDI and TDI react with water to
.form a hard crust of inert, water-insoluble material com-
prising polyr:reas. A.uaiysrs of such poiymeric materials is
very difficult and precise work on their composition has
rrot beer carried out. However, the products of reaction of
polymeric MDI and 80/20 TDI wiih water iavesrigated in
animai studies have beea found to give no obsenrahle
acute effects. LD 50 values for both poiymeric MDI- and
80/20 TDl-based polyr:reas were found t26l to be > tE grkg
in rats (singie gavages in peanut oii, period of observaiion
14 days, no fatalities).

Soil

Information on the interactiou of isocyaraates with soil or
saud is important iu terms of (a) the impact of accidental
spiilage onto soil and (b) the effi,cacy and possible
eavironmeutal effects of rrsingwet soil or sand as a rrteans
of decontamiuating a spillage zrrea. Large accideutai spil-
lages are usuaily deconteminated by the application of
large quantities of water or by correring and mixing the
diisocyanate with wet eanh. the use of wer earth or sand
is preferable wherever iocai conditions ailow it, because
the diisoryanate remains locaiised and the mixture, when
inactive, can be disposed of easily. Washing away material,
especially from an impervious zurtace such as a facrory
floor or road, couid car.Ee fi:rther distribution of reacting

r;!t'-

t'H::tu"..i"ry conditions [B,ZEI. Tte results are in ac-
t,'tffit:_Tth practical experience, notably that they arer.In #"1I"En.plagtical experience, notably that they are
; Hff*lY with diffculty and do not supptrt combustion
i &r;r:^.r:*tr_resistance to ignition is reflected in their
i*[H:":lir;fr Iiffii,:iH':::t,T*Tff ;l','.,'fi ,']"JI:,'ta tll.^"I-o,.oore U, whlch are relatively high, compared
::r;"T-?t *3ty products which are transponed and
i'ftli;::Ter similar conditions iB). Apan from the care-
1ib.',lllT.ntlud desrucrion of TDI and MDI in incinera-ib. rilll:l,,leo desrucrion of TDI and MDI in incinera-
?'t , ' 'r tu ttl(€ly that they wouid oniy be burnt in large acci-i''
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After 1 week

After 6 weeks

Afte:'1 year

After 6 years

Table 4. Anatysis ol TDt (+TDA) in soilsamp/es. poi-vurea cn*r' It is noreworthy that the vegetatio* 
-E:,rg_of the incirienr had d";;ilp;d-;r;;fl".111,1, 

"
H l";tr3* ;;; " 

;;; i": ;"#"r;T#ffiil';.Tf iTS

not_biodegrade readily.
TDI aad MDI are uot appreciably toxic to bacteria.

HX?".-THf:g i" *'i;; *t[';il#";ffHo
HI _T^a 

pI- oot 
"f 

pi*.tJly ;H,iT"rtiiff ;";
lf^stlrl," efects on their ,"proai"titi ;#"fffi;;;the highe* 

"on."no"tlr* ,i."aT.

TDI (+ TDA) = o.Zo to 1oo ppm uy ,rt.
TDI (+ fDA) = 0.06 to 1.0 ppm by wt.
TDA not derecred (detectron timrt 0.1 ppm)
TDA nor detected at Z0_100 cm deoth
(detecuon lrmrt 0.0S ppm)

marerial, and in a more finely divided state if highpressrrre hosing is.used.
studies oo mid*I, ha,re b"en carried out (a) to simulatethe covert"* 

:liJDl:ilff"g.-*ith wet sand and tb) toassess rhe chemicat stabiiirro{ p;il,;;r"i"Jrl.o frora"c-laberied MDI 
""a m.iio'aiI*"*ot e griculturai so,s. Inaddition' a sfi rdy h* b*;;;i*d our cn the envirorunen-tal impact of 'n- actuar t"rsgspitlage of rDI. These have

ffi"Xlffi; *r."*r,*i*Tz?ffi ;;H; ;;;fi i.,r,,,*
The results tzgr of moder e:periments indicated that TDIin undiscr:rbed *et sanJ [-;;; or fine) is converted topol3rureas at a Sapjarv a**i*rrirrs ,*'j;t#^i+ hours.,'iro of the orig'irai rpr *"" ,iro*acted and after g davs,.ETo remained. Th"se +G;n be expiained in rer,sof the encapsutatiou of fDi;;ht;-;'f";;;l .*r, o,polyurea' which impedes tt * r',.,.rt *r pene*ation of water.No TDA was fouad 1Ur". ti"^tL.tro-o ii*ii 

"f 
O.-Of .pp*.ID a separare study fsOi-il;'possible degradation ofpolvureas prepared, h";-;'i-i;be,ed MDI ;d TDI wasstudied in different agricurtur*t roii.. No degradation wasj;ltrfu:o2 was uor evotved, indicati-"s ihli?be **

h eprii 1g?E 
-a 

road accident occurred, as a resuit ofwhich 14 tons oj-TDI *;";:;;;;ited. on marshy ground.The spillage w.as covered *t! absorbent mireriais(mainiy sand). A six;1ear-rt"Jy"f3fl wa.s carried out inclose coilaborarion wiih th* i;.i authority to investigatethe consequences- of the lnffi;l Outline fiad.ings aregtven in Table 4. No TDI (* C;) were found in a brook
;r#:*"0 

to the marsh after iit***i, of 10 days and rz
Anaiysis of sampies at the l-week and 6-week stases wascarrieti out by a method wiricir dilootd#ffi;r:tilrweenTDI and tue. Ir G ;;;;;?;* the studies reportedabove thar TDI was the pred"*i""", species. The resuitsare agaiu compatibie wiih the encapsulation oftdr uy 

^

. .III has fundeci a number of studies on rha ^L- 
,i:

ifr iHfl *tfdl+'HHi'?i#,h-i,i+:"i,fl ,ffi :

,ti#::::iiili;Tiff;"H.',ili'"l?:'fr 
'#."n",i#.T'H',

.1,u:qltmHffiiufitl *jffi'

ltater

(a) Th*erreaction producls of TDI and MDI with water do

c-vanates to the sysrens. Obserrratio* 
"" iif_"itl3 dir+ 

,

ff# -ffiT"*ffi*'m"a-ffii -.:;S,. ff tH i
tive diaraines;;;; founrr in rn^o+ ;-:lt^"-t a_nd.the respss
l}I:.tffiLT J,Ti='lHilH=T.,ff#: k, Iffi li'ffi $
mtW*l_".,:t",:.H:T: fl"** ffi,flFdf:Iffif H =
H'-t".,tru**i:*:ffiur#"1 r"iiltn ;

UASnPFC F{ ar+}r'.--^- Tr-Caspers, Hamburger Iird;;;X-f.L., t3+l or B"y*AG, Leverkusen, f.fr.q., n""*-#eotly .ompiered a coq.preheusive studv for III "rti* .i[.ir.oitnt-i,Jilni r"i.oTDA and Unei 
11 aquatic iife foilowrag OECD CuTd+lines B0zC, 209, g0_2, ;d tdi.-C"_ir outline resuits arepresenred iu Tabie d.

The results shouid be ?keu as indicators of the geaeralovenriew of the .immediar. ;ff.;;i, of acute exposurreDetails of the methodoiog;, Lj 
"".iysis of tir* r*s,Iiii aspresenred in the origrnal-report, are required for an in-depth iuterprerariou-of f.- "ilJr. fr_ fi"}ilil ;hr# "*Hn*:,ilif***ot *tu ;h,'i'"i 
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Table f. ,gesu/ts of Hamburger and c*workers.

Xesuits on the toxicit_v of Uni*d TDI to fish wererather inconsisrenr and tfr* ,"ifrors comment thatharmful effecrs due to o"ai ingeJioo o, mechanical
Ill"_,ti:" of body ti.qzues 

";"1d';;; be exciuCed. The

(di

Test !ry*d fiodiog- was that the-i-mrnediate toxic effects ofMDI and mi aue ;;;;;; ffio**, are rarr.er tow.

The investieators carried out several tests with veryhigh shear stiiring, aud founJ ir.rurr.a fish and daphniatoxicity rrrrder such-condiu"*r iii" 
""=rrrts 

are not inciudedhere since such conditi"* 
"t"iJir, u* foreseen in the en-yTonqEnt. A simpl" ,-J*r"t""aiig of the acute fish tox-icitv of rDI and tviot -* 

"ttT" g"irr*a from the differenrLC 50 resulrs of HanU,*c"i ;; ;i., obtained ar differenrstirring rares' taken.atorig *rth tire resuits of Fujiwara3! C*is er al-. who eich ;;;J differenr snecies anddifferentexperimenqr.onaiild:H*'ilHir"ll_ilr_a.
such studies wrth {IDI il'iEi; especiaily difficuit tointerpret because of the *h";";;roblem rhat the chemi-cals are aimost totaliy *r;ili; irr, 

"oa 
react with, the

irDt

Biodegradatron (lnherent)
o/o in 28 days

Bastena loxicity
(E. Coli) mg/t, 24 h
Dapfinia Reproduction
(Daphnia magna) mg/t, 24 h

Daphnia Toxiclty
(Daohnra magna) mg/t, 24 h
Fish Toxicrty

lZebra fish) mg/t, 96 h

None

EC 50 > 100

None

EC 50 > 100

*rt;
. ,i'-tr

no negative effects at
highest concentratton
[rDl - 0.s, MDI _ 10)

EC 50 > 1000 EC 50_750

LC 0>100
LC 100 > 250

I
?
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ncdium to form insolubie products. OECD Guidelines do
Ior denne the.mocie of addition of such ma_terials. Under
drfrr*or stirrinq conditions the ph,vsrcal form and the
ciemical composirion. of the reaction products wril differ.
In rhaq respect tt -rs rnteresting to note the comment of
fl,rnir and co-workers [36] who found TDI hazardous to
:reshruater minnorvs (but not to sait'lvater shnmp): .-The

ipl *pp*ureci to. be toric ro tathead minnows oniy in
turreacceri t'orm. since ail mortalities occurred durinq the
f#t rrveive, hours ot' test. A concurrenr decrease in pil rvas
sfusdvved as a resuit of carbon dioxide ibrmation." It is also
oossrble that toxic effects could have resulted from the
rssocreted f,ormation of carbon dioxide.
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This paper suggests that the overail level of environmen-
tel pollution from TDI and MDI is very low: Emission
Icreis are low and spillages of MDI or TDI are usuailv
hcaiieed. and the diisocyanates very largely converted to
uaterials which are chemically and bioiogically inert.
There rs. howeven scope for further reductionJ of emissions
r spiilages. especiaily by those users who d.o not observe
rigorous procecir.res for handling TDI and MDI.

-: ,, when viewed iu their entirety the investigations cited
ll:". rbcn'e plq"rdg au insight into the probable efrects of MDI
lLfi_,.t. * TDI in the environmenr. The ividence indicares that
ii,: S ecoiogrcal impact is likely to be sright, and reversible.
i:i: Hffi*er, ir rs recog:rized that there are limitations to rhe

FI

.', Tp*94 studies of environmental effecrs. There ** *urru'j- Gutrcurtres inherent in. the exf,rapolation from modet
'; rr$ems to actuai cases; also there are limitations to ana-
l- F."l , 

techniques. Accordingiy, 
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l'{ATERIAL SAFETY DATA SHEET

1.

Dow Chemical U.S.A.* l,lidl and, MI 48674 Emergency phone: 517-636-4400

Producr Code: l?097 page: l

PR0DUCT HAlilE: VORAI{ATE (R) T-80 TYPE I ToLUEI{E DIISoCyAT{ATE

Effective Dare: I0/06/88 Date printed: lO/07/gg ttSDS:000609

II{GRED IEilTS : V" w/w, un I ess otherwi se noted)

Toluene-2,l-di isocyanate (TDt) CAS# 000594-gh-g
Toluene-z,6-di isocyanate CAS# OOOOgI-0S-,

Th i s document i s prepared pursuant to the OSHA Hazard

Communication Standard (29 CFR lgl0.lZ00). ln addition, other
substances not 'Hazardous' per this 0SHA Standard may be I isted.
Where proprietary ingredient shows, the identity may be made
avai Iable as provided in this standard.

PHYSICAL DATA:

B0 I L I NG P0INT: 250C (482r)
VAP PRESS: 0.01 mmHg e 20C
VAP OENSITY: 6.0
SOL. lN I.JATER: lnsoluble
SP . GRAV I TY: 1 .22 e ZS/ t5.5C
APPEARANCE: l-later wh i te to pa le ye I Iow I iqu id.
000R: Sharp pungent odor.

FIRE AHD EOLOSIOH HAZARD DATA:

FLASH p0 tNT: r 27C (260F)
}1ETH00 USE0: Pl,tCC, ASTl,l D-93

FLAItI,tABLE LI',TITS
LFL: Not determined
UFL: Not determi ned

ExrlNGulsHlNG ltlEDlA: carbon dioxide, dry chemical, oi foam.lf water is used, it should be in very large quantity.' The reaction between water and hot isocyanite may be vigorous.

8ot
202

?.

2
rlr

F I RE E rxpios I oN HAZARDS:

(Continued on page 2)
( (R) I nd i cates a Trademark of The

Down-wind personnel must be evacuated.

Bow Chemical Company

It\gBt

'l:.1,

7-
ft An Operating unit of rhe Dow chemicar company



F.MA TERIAL SAFETY DATA SHEET

\ Dow Chemi cal U . S.A. * lili d'l and, MI 48674 Emergency Phone: 517-636-4400

Product Codel 92097 Page: 2

PR0DUCT t{Al'lE: V0RAI{ATE (R) T-80 TYPE I T0LUEHE DIIS0CYAHATE

Effecrive Date: 10/06/88 Date Pr i nted: 1O/O7 /88 HSDS:000609

FIRE AHD EXPL0SI0I{ HAZARD DATA: (COI{TIHUED)

Do not reseal contaminated containers since pressure bui ld-up
may cause rupture, Fire point: lh6C (295F).

FIRE-FtGHTING EQUIPI{ENT: People who are f ighting isocyanate f ires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wear i ng pos i t ive pressure sel f-conta i ned breath i ng
apparatus and fulI protective cIothing,

3.

4. REACTIVITY DATA:

STABtLtTY: (CON0lTloNS T0 AVoID) Stable when
recommended storage conditions. Store in a

temperarures berween l8-4lc (65-105F) .

INCOI,IPATIBILlTY: (SPECIFIC fiATERIALS T0 AVOID) f.Iater, acid,
base, Ellcohols, metal compoundsr surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect of the C02 and heat can produce enough
pressure to rupture a closed container.

HAZARDOUS DEC0I'IPOS lT I 0N PRODUCTS: I socyanate vapor and m i st,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyanide.

HAZARD0US P0LYt'tERl ZATI 0Nr l'tay occur wi th i ncompat i bl e reactants,
especial Iy strong bases, water or temperatures over 4lC (tO5f) .

EHVIROI{I'IEI{TAL AI{D DISPOSAL IilFORMATIOH:

ACTION TO TAKE FOR SPILLS/LEAKS:

stored under
dry place at

5.

Evacuate and ventilate spill area, dike
into water system, wear ful I protective
respiratory equipment during clean up.

.t
l'tajor spil I: Call Dow Chemical U.S-A.

spi I I to prevent entry
equi pment i ncludi ng

(t+091 218-21 r 2. r f
(Continued on Page 3)
(R) lndicates a Trademark of The Dow Chemical Company

r( An 0perating Unit of The Dow Chemical Company

\-r-, --.f 
r. .r /



.1
I.I .ATERI.AL SAFETY DATA SHEET

\ ;ilil;;;;i-,;l--1ilil;;;;-;;;;;;;ffi;;; ;;;;ril;
Product Code: 92097

PR0DUCT I{At'lE: VORANATE (R) T-80 TYPE I TOLUEI{E DIISoCYAHATE

Effecr ive 0ate: l0/06188 Date pr i nred: t0/0 I /SB

Page; J

l,lsDS I000509

5. EHVIR0HMEHTAL AND DISP0SAL INF0RMATI0N: (C0ilTIHUED)

transporration spill involved cail cHEI{TREc (Boo; qzh-g3oo, lf
temporary control of isocyanate vapor is required a blanket of
protein foam (available at most fire departments) may be placed
over the spi I I ' Large quantities may be pumped into closed but
not sea I ed conta i ners for d i sposal .

l'linor spill; Absorb the isocyanate with sawdust or other
absorbent and shovel into open top containers. Do not make
pressure t,ight' Transport to a wel l-venti Iated area (outside)
and treat with neutral izing solution consisting of a mixture of
water and 3-8t concentrated ammonium hydroxide or 5-lOU sodium
carbonate. Add about 10 parts of neutralizer per part of
isocyanate with mixing. Alrow to stand for LB hours letting
evolved carbon dioxide to escape.

CIean-up: Decontami nate f Ioor
1-ZZ added detergent I ett i ng
least l0 minutes. Cover mops
plastic and dispose properly

using water,/ammonia solution wi th
stand over affected area for at
and brooms used for th i s wi th

(of ten by i nc i nerat ion) .

DISP0SAL I4ETH0D: Follow all federal, state and local regulations.
Liquids are usually incinerated in a proper facility. Solids
are usual Iy also incinerated or Iandfi I led. Empty drums should
be fil led with water. Let drum stand unsealed for 48 hours.
Before disposal drums should be drained, triple rinsed, dnd
holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and local Iaws and regulations. The
most commonly accepted method is in an approved wastewater
treatment facility. Drums should be disposed of in accordancewith federal, state and local laws and regulations. Commonly
accepted methods for disposal of plastic drums are disposal in
an approved Iandfill after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
faci I ity, steel drums are commonly disposed in an approvedIandfill after crushing or in accordance with other approved
procedu:*..

L (Continued on Page 4)
(R) lndicates a Trademark of The 0ow Chern ica I Company

* An 0perat i ng Un i t of The Dow Chemical Company
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M.ATERIAL SAFETY DATA SHEET
-------

Dow Chemi cal U.S.A. * Mi dl and, I'l I 48674 Emergency Phone : 517-636-4400

Product Code = 92097 Page: 4

PR0DUCT l{A}'lE: V0RAHATE (R) T-80 TYPE I TOLUE}|E DIISOCYAHATE

Effective Date: I0/'05/88 Dare Printed: lo/07/SB nSDS:000609

5. HEALTH HAZARD DATA

EYE : l'lay cause pa i n, severe eye i rr i tat i on and moderate cornea l
injury. Vapors may irritate eyes.

SKIN CONTACT: Prolonged or repeated exposure may cause severe
irritation, even a burn. Skin contact may result in allergic
reaction even though it is not expected to result in
absorption of amounts sufficient to cause other adverse effects.

SKIN ABS0RPTI0N: The LD50 for skin absorption in rabbirs is
>9400 mg/kg.

lNGEsrl0N: single dose oral toxicity is low. The oral LD50 for
rats is 5800 mg/kg. lngestlon may cause gastrointestinal
i rr i tat i on or ul cerat i on.

INHALATI0N: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness) , respi ratory sensi tization, decreased venti Iatory
capac i ty, I iver effects, cho I i nesterase depress i on, gastro-
i ntest i na I d i stress and,/or neuro Iog ic d i sorders. The 4-hour
LC50 for TD! for rars is 13.9 ppm.

SYSTEI'IlC E 0THER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. For hazard communication purposes under
05HA standard 29 CFR Part 1910.1200, this chemical is listed as
a potential carcinogen by Nat'1. Tox. Program and IARC. An oral
study in which high doses of TDI were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the validity of the study, TDI did not cause cancer
in laboratory animals exposed by inhalation, the most I ikely
route of exPosure. Birth defects are unlikely. Exposures
having no effect on the mother should have no effect on the' fetus. Did not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects
to the mother. Results of in vitro (rrtest tube") mutagenicity

(Continued on Page 5)
(R) lndicates a Trademark of rhe Dow chemical company

lt An 0perat ing Un i t of The Dow Chem ica I Company



I V
M A T E R" I A L SAFETY DATA SHEET

\ Dow Chemical U.S.A.* l,tidland,

PR0DUCT I{AME: VORANATE (R) T-80

Effective Date: lO/06/88 Date

I'lI 48674 Emergency phone: 517-636-4400

Product Code: !Z0g/ page: g

TYPE I TOLUEilE DIISOCYAI{ATE

Pr i nted: 1 0/01 /88. l,lsDS r 000609

6. HEALTH HAZARD DATA:

tests have been

(cor{TrHuED )

i nconc I us i ve.

[--r

7 . FIRST AID:

EYES: lrrigate with flowing water immediateiy and continuouslyfor 15 m i nutes, consur t med i car personner .

SKIN: ln case of contact, immediately flush skin with plenty ofwater for at least l5 minutes whi le removing contaminatedclothing and shoes- Cal I a physician if iriitation persists.
l.Iash c I oth i ng before reuse. Destroy contam i nated shoes.

Il'lGESTl0N: Do not induce vomiting. call a physician and/ortransport to emergency faci I ity immediatery.

INHALATt0N: Remove to fresh air. lf not breathin{, give mouth-to-mouth resuscitation. rf breathing is difficurt, give oxygen.Call a physician.

NoTE T0 PHYS I c IAN: r'ray cause t issue destruct ion read i ng tostricture' lf Iavage is performed, suggest endotracheal and,/oresophagoscopic control. lf burn is present, treat as anythermal burn, after decontamination. No specific antidote.Supportive care' Treatment based on judgment of the physicianin response to reactions of the patient. The manifestations ofthe respiratory symptoms, including pulmonary edema, resultingfrom acute exposure may be delayed. Itlay cause respiratorysensitization. Cholinesterase inhibition has been noted

in human exposure but is not of benefit in determining exposureand is not correrated with signs of exposure.

(Continued on page 5)
(R) lndicates a Trademark .of rhe Dow chemical company

rt An 0perating unit of rhe [)ow chemical company



Ll_L5_l_Ll_!__J-l_l_E T y D A T A s H E E T

Dow chemicat u.s.A.* ;ilil1i-ilil1;;;;;;;;;;;;;-ilffiilil;
Producr Code, , ZOgl page: 5

PROOUCT ilAHE: VORAHATE (R) T.8O TYPE I TOLUEilE DIISOCYANATE

Effective Date: 10/06/88 Date Printed: I olol/BB t,tsDs100060g

8. HAIIIILIHG PRECAUTIOHS:

EXPOSURE GUIDELINE (s) : 0SHA PEL is 0.02 ppm as a ceil ing I imitfor toruene 2,4-di isocyanate. ACGrH TLV is 0.005 ppm; 0.02 ppmsTEL for toluene 2, t+-di i socyanate. Dow I ndustr ial' HygieneGuide is 0'02 ppm as a ceil ing I imit for toluene diisocyanate.
VENT I LATI 0N: prov ide genera I and,/or I oca I exhaust vent i I at ion tocontrol airborne levels below the exposure guidelines.

RESPIRAT0RY PR0TECTI0N: Atmospheric levels should be maintainedbelow the exposure guideline. when respiratory protection isrequi red for certain operations, use an approved suppl ied-ai rrespirator. For emergency and other conditions where theexposure guidel ine may be greatly exceeded, use an approvedpos i t i ve-pressure se I f-conta i ned breath i ng apparatus ,

sKlN PRoTEcrl0N: use protective clothing impervious to thismaterial' Selection of specific items such as gloves, boots,apron, oF ful l-body sui t wi I I depend on operation. Removecontaminated clothing immediately, wash skin area with soap andwaterr Erd launder clothing before reuse. Safety shower shouldbe located in immediate work area.

EYE PRoTECTI0N: use chemical goggles. lf vapor exposure causes. eye irritation, use a ful l-face, suppl ied-air respirator. Eyewash fountain should be located in immediate work area.

9. ADDITIOI'|AL INF0RMATI0H:

REGULATORY REQU I REITENTS:

SARA HAZARD CATEG0Ry: This
according to the EpA rHazard
Sections jll and 312 of the
Reauthorization Act of l986

considered, under appl icable
fol Iowi rrg categor i es:

product has been reviewed
Categor i es, promul gated under

Superfund Amendment and
(Snnn Tirte ilt) and is

definitions, to meet the

ri
't

(Continued on page 7)(R) lndicates a Trademark of rhe Dow chemical company

r'r An 0perating unit of rhe Dow chemicar company



Ll_L5_LI-oL SAFETY DATA sHEET
Dow chemi ." rl:;:;---;il;;ilil#;l;;;;;;;ffi;;;;-il;;;:ffi;

product Code: gZO1T

PR0DUCT HAl,lE: V0RAI{ATE (R) T-80 TypE I T0LUEI{E DrISocyAt{ATE

Effect ive Date: lO106/88 Date pr i nted: lO/07 /gg, l,lsDS:000609

9. ADD ITI0ttlAL IHF0RMATI0il : ( C0NTIHUED )

An immediate health hazard
A delayed health hazard
A reactive hazard

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: T^JATNiNgproperties of this materiar (irritation of eyes, nose andthroat) not adequate to prevent chronic overexposure frominhalation' This material can produce asthmatic sensitizationupon either single inhalation exposure to a relatively highconcentration or upon repeated inhalation exposure to Iowerconcentrations- Exposures to vapors of heated TDI can beextreme.l y dangerous. (Have TDI neutralizer available forspills.)

I'ISDS STATUS: Revised Section 3, S, 6 and l.

Page: 7

{

(R) lndicates a Trademark of rhe Dow chemicalThe Information Herein ls Given rn Good Faith,Express 0r Imp I i ed, I s llade. consu I t The Dow

For Further lnformation.

Company
But No trlarranty,

Chemical Company

fi An operating unit of rhe Dow chemicar company



"TATERIAL 
SAFETY

DATA SHEET

BASF Corporation Chemicals Division
100 Cnery Hill Hord. Pusipprny. HeE J.rreli 07051, (A0lt 316-3000

HMIS: H4 F1 Rl

BASF

PRODUCT NUMBER: s8s62 t LUPRANATE* TSo.Type 1

:

TRADE NAME: LUPRAITIATE * T8o-Type 1

CH=TVIICAL NAME: Toluene Di isocyanate

SYNONYMS: TDI ; Tol yl ene 0i i socyanate FORIVIULA: cHrc,H3 {Nc0} r

CHEMICAL FAIVIILY: Aromatie rsocyanates MOL. WGT.; 174.15

COMPONENT PEL/TLV SOURCE

LUPRA}.IATE* TEo.TYPe 1
Contai ns:

2,4 Toluene Dl lsocyanate

2,6 Toluene Dl lsocyanate

SARA Tltle III Sect. 3tgr Ltsted.All tromponents are tn TSCA lnventory.

584-84-9

g 1 -o8-7

100

80

20

Not establ i shect

O.OOE Fpm, ACGIH
O.02 ppm STEL, ACGfH
O.O2 ppm Cei I ing, OSHA

E0ILIHG/HELTIHG P0IHT e?6O mr Hg: 4B4oFt NlA
VAP0R PRESSURE trm Hg a2O C: O.OZE

SPECIFIC cRAvITy OR BULK DENsrTy: 1.ZZ Freezlng Point: E1.B-Sg.6cF
SOLUBILITY Iil T{ATER: I{ateF l.eacts

Colorless I iqulct IHTENSITY: 5tr.ong

FLASH FoIHT (TEST HETHoD): z?OoF TAc AIJTOtrGNITIOH TETP ; >€2ooF
FLA}IiIABILITY LIIIITS IH AIR (96 BY VOL} LOHER: O.9B UPPER: 9.5I

Use uater fog, foam or CO2 extinguishing nedie.

SPECIAL
FIREFIGI{TIHC
PROCEDURES

Personnsl cngaged
protected against

I n f lghtl ng I socyenate f I rcs rrust brnltnogen dioxlde funes as ucll es
t r.rear sel f

UNUSUAL FIRE
AND EXPLOSIOT{
HAZARDS

or"eathing apparatus anclT
Avotd uater contaminatlon

l.nouT gear.
in elosed containers on conf lrtdar.Grsi cerbon dloxtcle gas

cHEttTREC 800-424-9300 201-316-3000
ER IS AVA LABLE DAYS, NIGHTS. WEEKEND

;
I'.-i. DProt rz./t?

PAGE OF



585821 LUPRANATE* T8O-Tvpe 1

ii'.,1il..;:;i,l,':.i;'.;'''...,:,:.:i:;,:,:' S E CTI O N '!l::::::.-:: HEALTH, DATA
TOXICOLOGICAL TEST DATA:

LUPRA}TATE* T8o-Type 1

=' 1_at, uene Dt i socyanate

Rat, Oral LDSO
tlouse, Inhal at i on LCSO

RESULT:

Severe eye and skin
irritant, sensitizer

5.8 g/kg.
1O ppm/4H

EFFECTS OF OVEREXPOSURE:
The primary noutes of exPosune to this material aFe eye or skin contact, and
I nhal at i on.
Inhalation of the vapors causes seve!e irritation to Iungs, and pulnonary
edema can occur aften a serious Yapor exposute. Liquid Eontact trauses seriousskin-and eye burns. Pulnnnary sensitization can occur in some individualsIeading to asthma-type spasms of the bronchial tubes and difficulty lnbreathing. PrecluEle f rom exposuFe those inclividuals -having a histlry ofrespiratory lllness, asthmatic conditions, eye damag€ or for sensitization.Recent stuElies in=licate that overexposure may be asEociated vith chFonic Iungirpairnrent. In a National Toxicology program (NTp) study, TDI uascareinogenic when given onally to rais anE mlce at maxirr.rm tolerated doses.TDr vas not carcinogenic to rits in a two-year inhalation study. Basecl on theresults of the oral study, TDI Lras includei in the NTp Annual Report onCarci nogens.

FIRST AID PROCEDURES:

Exlsting nnrtical conditions aggravated by exposure to this matenial:pulmonary disorders

Eyes-Itrmdlately r+ash eyes with punning uaten for lS minutes.Get irrredi ate nedical attention.- Skln-t{ash af fected areas urith rrater vhi le removlng eontaminatedclothing. Get innedlate redlcal attention. -Launder
contaminated clothing before Feuse.rngestton-If sual lowed, DE Nor THDUCE vol[rrrN6. Dt lute urtth ueteror milk and.get lrnredlate nredical attention. Never give f lu{ds orlncluca Yomiling if the victim is uneonsclous or havTnE conyulslons.Inhalatfon-Hove to fresh air. Aid in breathing, lf n.cess"ry, and getirmediate mdieal attention.

-
SEGillO,Niiil R Effi ffi EII#l IF,.S.i:i:Dff Sili

CONDITIONS TO AVOID: Avotd tsrp.FrtuF.s >4O.C foF rxt ndld plrtod3 of UG.
CHEMICAL INCOMpATIBILITy: tJater, bastc conpounus, atcohets, acids, amines.

HAZARDOUS DECOMPOSITION PRODUCTS: TDI VAPOTS, HOX, CO ANCI HGN.

Hay occur.
and other products

contami nat I on ul th rrpi stur.sr-act with lsocyanates.
HAZARDOUS POLYMERIZATION:
CONDITIONS TO AVOID:

Avoi d
that

CORROSIVE TO METAK NO OXIDIZER: Ho

EGffiilgNi iffi firi:P H OilEG.nl, nu.r

RESPIHATORY PROTECTION:
HIOSH/ttSFtA- appFovecl nespi ratory eqr.riprmnt
Self -contatned tsr-athing apparitui ti theconflnecl aFgas op lf e teak-occuFs.

ior transfer operatlons or escapG.,.E.L. ls exceeclecl, oF ln

EYE PROTECTION: tlEaF f ltted gogglEs or f aca shtctd end sefaty glesses.

PROTECTIVE CLpTH-ING: Rubber gloves, coverrl ls, boots end rtrbbcF rpFon 11trtchilJst b. cleaned after eech uss. Har€het +ir nrra p",oltrctTon.

-

trEltrFtt A?tArL
'7 Ell I ltrfrl I rvar. r,Ar.cr.-r rrErEivl'I- yapC,Fs lriE gtncrrtcc.

I OTHEFk Hrtntetn uor{<
I cuton flltars aFsl belou P.E.L. Vcnted ytpoFs shoulrlor other slnl larly effectlvc nrcdles.

br scrubDarl thr.ough

PAGE 2 OF 4



ENVIRONMENTAL TOXICITY DATA:
Aquatic toxicity rating: TLm gE: 10 ppm - t ppm.

PILL AND LEAK PROCEDURES:
LUPRAT'IATE* T8o is a RCRA-regulated procluct. tlear protectlve clothing,
evacuate alI not involved in the cleanup. For minor spiIIs, absorb trttn
absorbent and containerize lnto open top drums. Decontaminate spill area ultha mixture of gO9( vater, 89( concentrated armonia anct 2* cletergent.

HAZARDOUS SUBSTANCE SUPERFUND: Yes RO (Ibs}: loo
ASTE DISPOSAL METHOD:

Eispose of uaste in a RCRA-pernitted faciltty.
Incinerate or landfitl ln a RCRA-permitted facillty.

{
HAZARDOUS WASTE 4OCFR261: Yes HAZARDoUS wAsTE NUMBER;U 223

Containers should be
eontaining less than
empty, they m;st be

l

neutral ized vi th I I qui d decontami nant. Erpty contai neFs,1[ of resi due, may be I andf I I I ed. If contai ners aFe not .,

disposed as a hazarclous rlaste in a RcRA-licensed faciltty.

.O.T. PHOPER SHIFPING 49CFR 172.101- I
Toluenc Dllsocyanate

HAZARDOUS SUBSTAI
I4gCFR CERCLA LIST}

Yes

REPOHTABLE OUANTITY (FOI

PRIMARYpolson
cFR172,101-102

D.O.T. LABELS REOUIREDI (ffi
REOUIRED {CFR 172.504}

BULI( OHLY
Pol son-2078

t4ecFR 172.203(Rli
TEI

ToI uene Dl I socyanate-pol son*** placer.6|ed. POfS$N *rr
8-UH 2O?B RQ lOO lbs-

a

[, t- ,

PRODUCT NUMBER: 58582 t LUPRANATE* T8O.

UPDA

WHILE BASF CORPORATION BELIEVES THE DATA SET FORTH HEREIN ARE ACCURATE
AS OF THE DATE HEREOF, BASF CORPORATION I,lAKEs NO WARRANTY UITH RESPECT
THERETO AND EXPRESSLY DISCLAITIS ALL LIABILITY FOR RELIANCE THEREON.
SUCH DATA ARE OFFERED SOLELY FOR YOUR CONSIDERATION, INVESTIGATION.
AND VERIFICATION.

4,PAGE 3 9F
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' PRODUCT NUMBER: EBs6z I

IABEL

LUPRANATE* T8O-Type 1

DANGER: POISON
HARMFUL IF INHALED.
CONTACT T.IITH EYES AND SKIN RESULTS IN SERIOUS BURNS. INHALATIOIJ ]F VAPORS
CAUSES SEVERE IRRITATION TO LUNGS. PULI{ONARY EDE}.{A MAY OCCUR. PUI.F.SNARY SENSI-TIZATI0N CAN OCCUR IN S0t'1E INOIVIDUALS, LEADING T0 ASTHI{A-TYPE SPASIIS OF THE
BRONCHIAL TUBES AI.IO DIFFICULTY IN BREATHING. INDIVIDUALS I{ITH A HISTORY OF
RESPIRATORY ILLNESS, ASTHI'IATIC CONDITIONS, EYE DAI,IAGE oR TDI SENSITIZATION
SHOULD HOT BE EXPOSED TO THIS PRODUCT.
IN AH NTP STUDY, TDI I{AS CARCINOGENIC TO RODENTS GIVEN HIGH ORAL DOSES
AT{D IS IHCLUDED IN THE NTP AHNUAL REPORT OH CARCINOGENS. TDI T{AS NOT
CARCINOGENIC TO RATS IN A TTdO.YEAR INHALATION STUDY.

Use with local exl1aust. l,lear an approved respirator on self -containedbreathi ng aPParat rs, f i tted goggl eb or f ace 'strt 
et d and saf ety triri"=, rubbergloves, coveralls, boots, ap-on-and other protective elothini Es neeessary topPevent contact. {

FIRST AID:
Eyes-Irrnediately wash eyes uittr running r.rater fop 1S minutes.Get irmediate medical attention. I

Skin-t{ash af fected aFeas with uater uhile Femoving contaminated
c I othl ng. Get i rmed i ate nrecti cal attent i on. Launder
eontaminated clothing before reuse.Ingestlon-If sval Ioued, oE xor INDUCE VOHTTING. Dllute rdith r,rateror milk and get innredlate medical attention. Never give fluicls or' tncluce vomiling if the victim is unconscious or havTng convuiitons.rnhalatlon-[tove to f resh air. Aid ln breathing, lf necesslry, and getinrnedlate mecllcal attention.

HAHDLIHG AI{U STORAGE: Keep containers closed and store ln a r,relI-venttlated
Plt"9- 0utage of containei should be fiIled vith dry inert gas at atrnosphertc
FFessurE to avoid neaetion r,lith nroisture. Contamination by mElsture or basic
lorllounds can_cause dangerous pressure builclup in closed tontainer. StoreStore above 60_I to prevent f r:bezlng anct tsomlr separation, If sot ldlf led,do not exceed 95 F vhile thaurlng to-prevent discolbration. l,llx before uslng,
IH CASE 0F SPILLS OR LEAKS: Materla'l is a RCRA-negulated produet. SptIIsslrould be contained, absorbed and placed in suitanTe cqntaineFs for dtsposalln a RCRA-Iicensed facillty.
IH CASE 0F FIRE: Use uater fog, foan on CO2 extlngulshlng rmcla.Ftneflghters should ?e gguippeE-trith self-contatneE areatf,tng app.ratus andturnout gear for protectl'on lgainst TDI yapors and toxtc oeclnpliitionproducts

EI'IPTY COHIAINERSI AII labeled precautions rrust be observed urlren handllnE,storing and transporting enpty bontainers due to product reslEtues. Do not!'euse thts container unless it is professionalty bteaned and reconctitioned.
DISP0SAL: Spitled materlal, unused contents and enpty containers nrrst bEdisposed of in accondanee uith local, state anA teOlrit r-egrtiti"ns. Referto our lilaterial Safety Data Sheet for spectf tc atsposil lnstnrctions.
IH CASE 0F CHEiiICAL EHERGENCYI CalI CHEt'lTREtr tlay or night for asslstencc endlnformatlon conc?r!!ng spllled materlal , f lr.c, e*posur.s anO otirar ctremlcelaetrldents 800-424-9906.

ATTENTI0N: Thls pnoduct is sold solely for use by industrlal lnstltutlons.Refer to our Technrcar Builetrn and t'iaierrar safefy o.t. sheet r-g"r.otngsafety, usage, appllcations, !aza1ds,_pFoceEtur.es aird Otsposal of thls proctuct.consult your superylsor for eddttionil tnforrnatlon.
FOR IHOUSTRY USE OHLY.
CAS Ho.: 584-84-9; 8t-OB-7.
Itgp=f shlFplng Nan-: ToluEnr Dltsocyanata, polson B - uH zo?B Relleds ln USA.
PoI )lnErs
ot[88
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ICI Polyurethanes
Wilmington, Delaware
Phone (302) 575-3000

MATEHIAL SAFETY

Group
1 9897
(24 Hours)

DATA SHEET

22s0

Rev. r E

Date: 08 104187

srcTIoN t Ney.g e Hezano sulo.anY 

-

Material name :

RUBINATE TDI

Hazard summary (as
Physical hazards
Hea1th hazards:

sens it j.ze r ) ,

defined by OSHA Hazard Communication Standdrd, Zg CFR I910.1.200):: Unstable
rnhalation (TLv), irritant (skin, mucous membrenesr skin

corrosive (eye), harmful (respiratory sensitizer, rung injury)

To luene
Toluene

diisocyanate r

diisocyanate,
2,4- isomer
2,6-isomer

(cAS 584-84-9 )

(cAs eL-08-7)
lca 80

lc" 20

I

I

0.005 ppm
Not Iisted

Ingredients not precisely identified are proprierary or nonhazardous. AiIappear on the EPA TSCA Inventory. Values ere not product specifications.greater than, It = less than, cE = approximately

ingredienr s

gt=

SE:TIO}; i
EciJ. ing point : 4g /'.oF, 251oC
Vapcr pressure (mmllg ar ZOoC):
Vapor dens i.-y ( air = 1) : 6 .0
Solubillty in warer; Reacts
pii: Iict app] icable
Specific gravity: L.Zz
I Volat ile by volu:r.e : Negligible
Appearance anci odor: CIear colorles s Iiquid with sharp pungenr odor

0.02

(;^-Tnlr t
E 

-v 
^ rl -r q r A}'r\ t o l; r{ D

Fiash point (anC
Autoignttion ternp
=ir**:hlo I ir,i+-r 

-*r!-.,yr-L rr..._g5

z Z7ooF, L3 z.zoc (open cup)
data

0 c - o q,
J.JtL

me thoC )
. : I,lo
t\ -'l.\s.. /.

Ext ingu i sh ing
Dry chem,ical
quanriries,

media:
, f oarii, cB rbon dioxide , halon 1211 .
The reaction betueen Hater and hot,

If water is used,
isocyanate may be

use very large
vigorous.

Spe:iai fire figntiig Fro:ECrive equipment
Self-conrained breathing apparatus with ful1 facepiece and protective clothing.

UnusuaL fire and explosion hazards iiiater contaninarion wllr produce carbon dioxide.
c c::r a ine rs a s p:e s sure bui lcup ma)' rupture them.

Do not reseal contaminated

lCl Polyurethanes Group ls a dlvlsion of lCl Amerlcas lnc.
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i:A:E3,IAL SAFETY DATA SHEET (conrinued)

Stability r

Stable under normal conditions.

Incompatibility (materials to avoid) r

This product trill react with any materials containing active hydrogens, such aswater, a1cohol, ammonia, amines , alkalies . The reaction with tlat,er is very slow
below 50oc but is eccelerated at, higher temperatures and in the presence ofalkalies, tertiary amines, and metal compounds. Some reactions can be viol.ent.

Hazardous decomposition
Combustion products:
hydrogen cyanide.

products:
carbon dioxide, carbon monoxide, nitrogen oxides, traces of

Hazardous polymerization :

May occur. High temperatures and the presence of alkalies, tertiary amines, and
metar compounds will accelerate porymerization. The heat fron the poryrnerization
reaction can Potentially lead to ignition. Possible evolution of clrbLn dJ.oxide gas
may rupture closed containers.

SECIION 5 HEALTH HAZARD ASSESSMENT
General:

The health hazard assessnent is based on information from the scientific llteratsre.
Ingestion:

The acute oral
single dose of
mouth, pharynx,

LDSO in rat is
this product is
esophagus and

reported to be 5.8 B/kg. Relative to other materials,
practically nonroxic by ingesrion. Irritation of the

stomach can develop following ingestion.

E)'e contact:
This marerial
degree of eye

is reported to induce
injury will probably

chemical burns in rabbit eye studies; a sinrilar
develop after contact with hnman eyes.

Skin contact:
This material is reported to be severely
stuCies and will probably irritate human
develop after repeated and/or prolonged

irritating in rabbit dernal
skin. Dermatitis and skin

contact uith hrrman skin.

irritation
sensitization car

Skin absorption:
The acute dermal LDSO in rabbit is
concentrations will probably not be

to be above 16 g/kg.
through human skin.

Systemically toxic

Inhalation:
TDI vapors are easily generated end ere lethal to rrts vis inhalation at

concentrations belsrr 10 pp8l. A no effect level for rats of abour 0.1 ppn was
determined from a Eubacute rtudy. fhis rnd other data lndicate the vapors and
aerosols of TDI are highly toxic relative to the vapors of other coarpounds. Vapors
and aerosols of TDI strongly irrltste thB upper and lolrer respiraLory tract, Humga
experience lndicates that TDI lrill induce an asthlra-llke resplratory sensitization ir.
sone indlviduals. If appllcatlons which involve spraying (e.g. aerosols and mists) o:
if elevated tenperatures are used, even higher vapor concentrations nay result and
introduce E greater degree of risk of inhalation lnJury.

reported
absorbed
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MATERIAL SAFETY DATA SHEET (continued)

SECTION 6 HEALTH HAZARD ASSESSMENT (continuedl 
,

Inhalation ( continued ) !
R8t and mouse toxicity and carcinogenicity studies sere conducted vith two years

of inhalation exposure to vapors of TDI et concentrations of 0.05 and 0.15 ppn. llo
lndlcarion of carcinogenic effect was observed. Hotrever, tlice erposed to 0.15 ppnl'
for two years shorred reduced rreight gain lnd signs of irritatlon ln the upper rnd
lower respiratory tract. No other effect of to:icological significance ras
obse rved .

other effects of overexposure I
Vapors 8nd aerosols can irritate eyes, skin, and upper resplrBtory tEact resulting

in s!.nusitis, bronchit,is, and rheezing; irritation to the lorre r respiretory tract
(pglnonary edena) can also be Lnduced. Allerglc respirltory reeponies can occur in
sensitize'd lndivlduals. There are two studies which allege that workers expoeed t,o
IDI at or near the current TLV have experienced irDaired ventilatory capacities.
These findings have not been independently substantiated.

The National Toxicology Program (NTp) 4rh Annua I Report on Carcinogens (1985)
lists TDI as e substence that may reasonably be anticipated to be B carcinogen based
on a NTP Technical Reporr. In the cited study, laborarory anlllale gavaged TDI in
lorn oil developed cancer. rn our vlerr, the inharatlon study Ls of nrore potential
bioloElcel relevance to nran.

First aid procedures:
skin: Remove contaminated clothing and footrrear. llash
prenty of soap and water. Get medical attention. Ifash
decontaminate footuear before reuse.
EJ€s r rmedistely flush with prenty of rrater for at least 15 nlnutes and have eyes
examined and treated by medical personnel.
Ineestion: E E[ induce vomiting, Give one or tlro glas8es of nater to drink snd
refer victim to medical personner. (Never give anythlng by nouth to an unconscLous
person. )

material off the skin wirh
contaminated clothing and

a rt ific ia 1

give oxygen.
Inhalation: Remove victim to fresh air. If not breathing, give
re spirat ion, Pre f e rably mouth- to-mout.h . If breathing is labored,
Consult medical personnel.
Note. to Phvsicianr Probable mucosal damage may
lavage following ingestion.

contraindicate t,he use of gastric

SECTION 7 SPILL OR LEAK PROCEDURES
steps to be taken in case nat,erial is released or epilled:

Wear skin, eye and respiratory protectioa during cleanup. Soak up llquid lrirh
rbsorbent and shovel into lraste contalner. Cover container, but, do not 8eal, and
renove fron work area. Prepare a decontarnination solutlon of 0.2-0.52 liquid
detergent 8nd 3-82 concentrated urnonium hydro:cide in rrater (5-1Ot sodiurl carbonate
nay be used in place of the armroniurn hydroxide solution). In very cold siturtions, 8
nixture of lsopropanol and perchloroethylene can be used. Treat the spi1l area with
decoatamination solution, using about 10 parts of the 8olution for each p8rt of Lhe
spill. and allog it to react for at least 10 ninutes. Carbon dloxide w1,11 be evo1veC.
leaving insoluble polyureas.

For major transportation spills, call Cherntrec (ChemicaI Transportati.on Emergency
Center), (E00) 424-9300.
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I'IATER.IAL SAFETY DATA SHEET (continued)

Disposal method:
sroe'ly stir the isocyanate lnto the decontamination solutron described above, using10 parts of solution for.eEch part of rro"y.i"t". Let stand ro"-oi-ioor", alloringthe evolved carbon dloxld".to r"rrr """;: 

-i;;;;lize 
rhe ,,asre. rf ett the TDrnateriat has been deconraudnared, then' neiih".- it " rrtoia-i"i-it 

" 

-..iii 
portions oflraste are hazardous rrastes under RC8A 40 CFR. 261.

Container disposal:
Druns r:s: le dec.rta'::rated in properly veotilated areas by perscanel Frcie::e.from the inhalation hazards of isocyaniie "ip"i".1. E111 druar with deconramination sllution a!."iiU"o above, naking sure allcontaminated areas Ere in contact rrith the decontaBination solution.2. Leave drum soaking unsealed. for +a hours.3' Drain liquid decontaminant into storage container. Decontamrnation solution canbe used several rimes. Neutralize spirit decont"mrnation .oroiioi 

"ii dlspose ofin a sewer serviced by a rrasterrater treatment facility. trlple rinse emptycontainer and pour rinse sorution lnto drain or selrer serviced by a irasEelratertreatment facility.
4. Puncture or othemlse destroy container before disposal.

The ACGIH TLV Is 0.005 ppn, 0.02 ppm ceiling. NIOSH recomrends 0.005 ppm TWA 8nd0.02 ppm STEL (short Term ixposure i]:nirl. ife osne pEL ls o.o2 ppm.The control values do not 8pp1y to sensitized indlviduals. sensitized individualsshould be renoved from furthei- eiposor",
Vent ilation:

Use local exhaust to keep exposures to a minimum.

sEcI:rgN 8 SPECTAL PRo
TLVe 6s suggested control !,

Respiratory protection (specify rype) r

M,SHA-NIOSH approved
For emergencies use

If necessary, use a
a full face piece.
aPpa ratus .

positive pressure suppried air respirator wi-.h
a posiLive pressure self-contained breathing

Protective clothing:
Take all precautions to prevent
apron. Additional protection,
depending on conditions,

skin contact. use impervious groves, arm covers and
such as full body suit and boots, may be required

Eye protection:
chemical tighr goggles and furr faceshierd.

Other protective
Eyewash station

eguipment:
and ssfety showe r in work area .
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}IATERIAL SAFETY DATA SHEET (cont.inued)
RUBINATE TDI

CF.TTON q SPF(:TAI PETNAITTTONq OR OTHER COMMENTS

Precautions to be taken in handling or storing:
Prevent skin and eye contact. observe TLV linitations. Avoid brerthiag vaPors or
rerosols. A sensitized individuat shoutd not be exposed to lhe product shich caused
the sensltization. Store in tightL, sealed containers to protect frorn atstosPheric
noisture, Provide I dry nitrogen pad if stored ln bulk. store at a tanperature of
50- 1000F.

The information herein is
but, no warranty, exPressed

given in good faith
or implied, is mEde.
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